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ABSTRACT 
Today the list of environmental disasters threatening lives and natural resources has 
expanded to include many causes. Even though sustainable solutions have never been 
so urgent, public still issues low priority to many of these serious threats. Many impacts 
of environmental deprivation, such as coastal land loss, are invisible to the untrained 
eye, causing individuals to distance themselves psychologically from the risks. The slow 
pace of environmental degradation constitutes one of the biggest challenges in 
sustainability communication. The success of sustainable development will require the 
public to undergo a significant shift in thinking about environmental issues. This 
dissertation systemically investigates the influence of visual imagery on how people 
perceive environmental change. It explores visuals’ ability to influence issue urgency, 
issue importance, issue engagement, and issue salience. The relationship between 
these variables is investigated in a sequential and mixed-method format that involves 
content analysis and focus group discussions 
Results, which were interpreted in the context of the Visual Perception Model, 
suggested that affect and cognition influences one another to shape environmental 
perceptions. Particularly, images that incorporate hypothetical future scenarios are more 
likely to convey the urgency and importance of an issue. While images with an added 
affective component (positive and negative cues) make messages more engaging, they 
can also reduce motivation to take action. Willingness to support environmental 
solutions appears to be a result of public’s ability to visualize short-term goals and 
successes. 
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CHAPTER ONE          
INTRODUCTION AND RATIONALE 
The Need for Visual Imagery in Environmental Communication 
When the environmental movement was launched in 1970’s, environmental 
protection was a relatively simple concept. It meant protecting our air, water, and other 
natural resources through writing policies and requiring polluters to obey laws (Vig & 
Kraft, 2012).  Environmental problems of this era were relatively specific, immediate and 
apparent, and could be solved by government management. As time passed, however, 
environmental problems became more complex, even global. They were delayed or 
subtle, indirect and difficult to prove, and often open to debate because of uncertainties. 
Furthermore, they were no longer tied to a specific place. Solutions to this new 
generation environmental issues were threatening entire industries placing 
environmentalism and economic growth on opposite ends of the scale (Lacey, 1989). 
Traditional approaches to solve environmental issues were no longer sufficient to deal 
with complex issues such as climate change, or threats to biological diversity. Second 
generation environmental issues illustrated that achieving environmental protection 
would require strong majorities of public support and a fundamental shift in public 
awareness. Communication techniques, therefore, had to adjust to changing conditions 
and had to dive deeper to appeal to values and beliefs held by audience members. 
Many scientists, journalists, and organizations have started relying on visualizations of 
environmental change to make up for the lack of perceived importance and urgency of 
second-generation environmental issues. In doing so, they aim to evoke environmental 
issues in particular ways, and make the issue meaningful in everyday discourse. Using 
Louisiana’s coastal land loss as a case study, this dissertation synthesizes a diverse 
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body of research to explore how imagery can communicate some of the most pressing 
environmental issues of our time. This research seeks to explain the ways images 
connect environmental issues with an audience while bringing different knowledge and 
experiences to engage the public with environmental issues. It poses one conceptual 
framework to address the ways images inspire and empower the public and help people 
understand possible consequences of action versus inaction. The dissertation 
concludes with a discussion of how images can be used for sustainability development. 
Chapter 1 presents the structure of the study and provides background information 
of methods used in this research to seek patterns in environmental visuals. Chapter 2 
introduces the importance of environmental visualization in further communicating the 
urgency of the problem. It outlines how the major assumptions from the relevant 
psychology and communication framework apply to the current study. Chapter 3 
outlines the foundations of the mixed-methods approach taken to the methodology. It 
outlines the rationale and design for the content analysis, which identifies a range of 
visuals that communicate an urgent environmental degradation. Chapter 4 reports the 
results of the content analysis and discusses their interpretations in the context of 
coastal land loss. Building upon the results of the content analysis, Chapter 5 outlines 
the results of the focus groups and provides a discussion of how the images can be 
motivating and bring about feelings of issue urgency, issue salience, and issue 
engagement. The closing chapter discusses implications for environmental policy-
making and sustainability development. 
 Due to the limited literature regarding influence of environmental visualizations on 
behavior change, a mixed-methods research design, involving content analysis and 
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focus group studies, was most appropriate for the research questions posed at the 
outset of this study. Because public response to risk is difficult to unpack through 
standardized scales, I chose to pursue a mixed-methods method to measure how 
environmental imagery affects visual persuasion and eventually environmental behavior 








Aims of the Research 
Using theories of persuasion and visual rhetoric, this dissertation will elicit the 
primary communicative elements of environmental imagery by looking at presented 
elements (i.e. what/who is being depicted) and the suggested elements (i.e. what 
concepts, ideas, values are expressed) to assess how a visual construct operates. 
Need for a comprehensive analysis of visual imagery (Hill, 2004) and its environmental 
applications were emphasized in recent scholarly work (Daniel & Meitner, 2001; O’Neill 
& Nicholson-Cole, 2009; Sheppard, 2005). To address this need, using Louisiana’s 
Figure 1. Hypothesized sequential and exploratory structure of this 
research  
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coastal crisis as a case study, I conduct an explorative content analysis and investigate 
the already-existing rhetorical concepts regarding basic visual elements and 
interrelationships among them (Foss, 1992). The content analysis involves an inductive 
exploration of the innovative, informative and persuasive aspects of visually dominant 
web-based sources that communicate issues of coastal sustainability. It provides a 
framework to study the effects of digital imagery on conscious and preconscious 
cognitive processes in environmental decision-making. Meanwhile, focus group studies 
provide a second validity test in measuring human responses to visual imagery. 
Specifically, this dissertation will address the following research questions: 
Research Question (RQ 1): What characteristics or associations in environmental 
imagery address issue urgency and issue importance? 
Research Question (RQ 2): What choices are made in the production of 
environmental imagery to construct meaning or influence perception? Do these 
patterns vary among major information gatekeepers? 
Research Question (RQ 3): How do these choices compare to the Visual 
Perception Model? 
Research Question (RQ 4): Can images bring about senses of issue urgency and 
importance— engaging people over the long term with the consequences of coastal 
land loss? 
Research Question (RQ 5): In what ways, do these images connect to extend 
people’s commitment to responding causes and outcomes of coastal land loss? In 
other words, can visuals engage community members to commit to the state’s 
sustainability programs? 
Research Question (RQ 6): How should current visualization be improved to 
communicate suitability more effectively?  
An increasing amount of computer-generated visual media, particularly landscape- 
changing scenarios, targets Louisiana residents and potentially influencing their risk 
perceptions and long-term plans about coastal land loss. While it is essential for 
decision makers to integrate citizen-driven resiliency planning, it is unclear how this 
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important yet understudied demographic subgroup will react to the images of damaging 
effects of coastal land loss. Focus group studies measure the cognitive and affective 
responses to various imageries compiled from the content analysis. Through open–
ended questions and image-sorting exercises, the study tests whether vivid/ sensational 
narratives and emotive content introduce compelling visual evidence as speculated in 
previous scholarly work (Sheppard, 2005). Residents and young adults from low-lying 
areas in Louisiana shared their opinions as to whether images were engaging and 
inspiring to commit the state’s sustainability programs (Bishop & Lange, 2005, pg. 252). 
Research Themes and Objectives 
The present study follows a continuous process that involves two different methods 
of data collection: a content analysis to provide a foundation for the rest of the study; 
and focus group discussions revisiting the results from the content analysis and 
exploring the issues of visual persuasion in the context of issue perception. This 
research is a sequential, multi-methodological study, with focus groups building upon 
the conclusions of the content analysis. Using content analysis as a driver for 
discussions, I measured how analytical and intuitive images interact with issue salience, 
personal efficacy, issue importance/ urgency, issue engagement, and motivation. The 
research was designed to gather rich and exploratory data in an area in which the 
theoretical framework is not clearly established. The first stage systematically analyzed 
visuals in the public domain through content analysis. The second stage involved 
modeling a representative subsample of the images to evaluate the images’ ability to 
engage local residents in issues of coastal landscape change. 
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This dissertation’s research objectives are (i) identification of the range of visuals 
that communicate an urgent environmental issue (coastal degradation); and (ii) 
exploration of individuals’ risk perceptions on coastal sustainability and the potential for 
visual images to stimulate issue salience (personal relevance), issue importance, and 
issue urgency. In addition, this study should serve as a research proposition to visual 















CHAPTER TWO                                                                                                           
PUBLIC PERCEPTIONS OF ENVIRONMENTAL CHANGE 
Environmental learning is unique in that it goes beyond learning new facts about the 
environment. Rather, environmental literacy enables individuals to evaluate and 
construct an understanding of human-nature relationships. As observers, humans are 
usually ‘not aware’ of their surroundings, which leads to limited, and even faulty, 
environmental awareness among lay public (“Environmental Perception,” n.d.; Milstein, 
2009). Milestones in environmental communication, such as Rachel Carson’s Silent 
Spring, ignited the environmental movement by challenging these limited environmental 
worldviews that denied human-ecological relations. In Silent Spring, Carson showed 
that humans were part of the system that was being perceived, rather than a passive 
outside observer (Boehnert, 2014; “Environmental Perception,” n.d.). Carson’s rhetoric 
provided particular lenses through which individuals evaluated their actions toward 
nature. “Our heedless and destructive acts enter into the vast cycles of the earth and in 
time return to bring hazard to ourselves,” as Carson put it for the lay public, scientists 
and policy decision-makers, to shape perceptions toward how the public defined human 
relationship with the natural environment (Griswold, 2012, ¶4). 
Environmental Perception 
Environmental perception refers to the state of becoming aware of environmental 
knowledge and is considered a building block of environmental awareness. Perception 
is influenced by various factors including past experiences, cultural influences, and 
cognitive ability that is needed to process complex environmental concepts. Various 
interpretative processes can initiate the process of perception, or in other words, 
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“attaching meaning to what is being observed” (“Cognitive Approaches,” n.d.). One of 
these interpretative processes is called the Gestalt principle, which refers to the 
cognitive process that individuals look for similarities, patterns and groupings in stimuli 
to organize and make sense of information.  Gestalt theory assumes that humans have 
a tendency to create mental ‘wholes’ rather than seeing independent parts (“Gestalt 
Psychology,” n.d.). According to this theory, individuals process information based on 
proximity and similarity of objects to study them as a whole—a concept also known as 
‘structuralism.’ 
Gestalt theory was crucial in emphasizing the importance of visual perception in 
developing a sense of nature and the environment. Gibson’s theory of ecological 
perception improved the Gestalt principle and provided further explanation of visual 
perceptual practices in understanding ecological relations (Boehnert, 2014). According 
to Gibson’s theory, humans automatically (without effortful cognitive processing) 
perceive their environments using sensual cues— such as using visual cues of depth, 
distance and texture (Boehnert, 2014; “Environmental perception;” n.d.; Van Campen, 
1994). Social practices, media and communication, however, can create 
misrepresentative perceptual habits about person-environment influences. Visual 
communication can correct these errors by targeting selective attention to develop new 
ways of knowing and understanding ecological relations, rather than reinforcing the poor 
reflection of reality that one might have developed. Using ecological theory, visual 
communicators and designers can place observed relationships with the environment in 
an ecological context by developing an understanding of complexity; patterns, 
consequences and connectivity; and designs to put theory in practice (Boehnert, 2005).   
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Another significant theory relevant to environmental perception is Brunswik’s Lens 
Theory. Brunswik suggests that environmental perception, in fact, involves effortful 
cognitive processes rather than automatic cognitive processes as Gibson argued. 
According to Lens theory, environmental perception is a reflection of learned 
experiences. The person views ubiquitous information emitted by the environment 
through the lens of what is considered relevant and salient (“Environmental Perception;” 
n.d.). The same stimuli can construct different environmental perceptions for different 
people since each individual shares dissimilar social and cultural life experiences.  
Visual Environmental Communication 
The slow pace of environmental degradation constitutes one of the biggest 
challenges in communication of environmental issues. Many impacts of environmental 
deprivation, such as climate change, are invisible to the untrained eye, causing 
individuals to distance themselves psychologically from serious environmental risks 
(Spence, Poortinga, & Pidgeon, 2012). In situations where the public is not equipped to 
make accurate predictions about the future, environmental visualization offers a method 
of “seeing the unseen” by depicting change in landscape and environmental conditions 
(Bishop & Bishop & Lange, 2005. pg. 24). For instance, a realistic portrayal of a visual 
landscape change such as shoreline erosion and sea level rise can instantly 
communicate future threats to the land, with the potential of increasing community 
participation in environmental sustainability. Environmental visual communication is an 
emerging field that bridges communication between various stakeholders and the 
public. General goals of visual environmental communication are to inform and educate 
stakeholders, build consensus, increase engagement and support, and share 
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environmental conservation and sustainability campaigns. While science is powerful 
and can help us understand important questions, it cannot address many elements of 
sustainable development including moral judgments, aesthetic judgments, or the 
application of scientific knowledge. Environmental visual communication has achieved 
new levels of communication by emphasizing concepts that realms of science cannot 
address. With the development of information technology, environmental visuals are 
becoming particularly ubiquitous in digital platforms “depicting authentic and virtual 
realities” (Nicholson-Cole, 2005, p. 258). These digital platforms have not only 
advanced communication of science, but they have also filled the gap between science 
and society. 
Visual imagery is increasingly used to analyze and interpret environmental 
conditions. Over the past few decades, advanced technology increased the quality of 
images that represent current or predict future environmental scenarios. Realistic 
landscape visualizations not only heighten environmental experience, but also 
communicate environmental issues in real-life settings via computer simulations. As a 
result, an increasing number of organizations, schools, governments, and businesses 
are adopting environmental visualization techniques to create environmental awareness 
among the public and stakeholders. The key assumption behind the greater use of 
visual imagery is that visual attractiveness contributes to public participation in 
environmental decisions (Bishop & Lange, 2005). While visual representativeness can 
accurately communicate the validity of environmental concerns, it does not necessarily 
create the intended environmental perceptions among viewers. Environmental 
visualization, in fact, can result with inconsistent perceptions, interpretations, and value 
11 
 
judgments than what is expected (Daniel & Meitner, 2001). The reason is that different 
visual imageries enable different response mechanisms. For instance, while images that 
are more realistic may shape emotionally rooted perceptions, representations that are 
more abstract may target cognitional responses (Daniel & Meitner, 2001). Visual 
persuasion literature sorts human responses to visual stimuli in four categories: 
affective (related to feelings, emotions, and attitudes); cognitive (related to knowledge 
and understanding); behavioral (related to changes in behavior); and physiological 
(related to biological or physical effects on the body) (Sheppard, 2005, pg. 638).  
Environmental visualization refers to “communication through realistic images of a 
real or proposed environment” (Bishop & Lange, 2005, pg. 29). Vision is the most 
dominant sense people use to perceive their environments (Bishop & Lange, 2005).  
Approximately, 80 percent of our perceptions of the environment come from visual 
observations of our surroundings (Bruce et al., 1996). Technology has provided society 
numerous ways to visualize the natural world through sophisticated computer graphics 
and digital landscape design. Three dimensional models and landscape simulations 
achieved new levels of environmental learning and experience, leaving behind some of 
the more abstract visualization tools such as maps. Visual communication of the 
environment is believed to be superior to verbal communication due to its ability to (i) 
communicate environmental changes before they occur; and (ii) produce vivid and 
personal depictions of human-nature relationships (Bishop & Lange, 2005).  
The power of environmental visualization comes from its ability to achieve different 
levels of virtual reality that can involve interactivity, immersion and realism. The growth 
of the Internet has provided many tools to explore real or simulated environments 
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(Bishop & Lange, 2005). NOAA’s Digital Coast, for instance, delivers interactive maps 
that display potential sea level rise and the expected frequency of tidal flooding 
because of sea level rise (“Digital Coast,” n.d.). Alternatively, with Google Earth, one 
can view climate projections under high and low emission scenarios (“Explore Climate 
Change,” n.d.). Immersion is another important aspect of visualization and refers to 
feeling physically present in a computer-mediated environment (Slater & Steed, 2000; 
Maver & Petric, 2003). Virtual environments often involve interactive tools that give 
users control over navigation, and realistic and manipulative data (Herwig, Kretzer, 
Paar, 2005). Interactive visualization’s ability to provide instant responses to users can 
make it an effective teaching, planning, and communication tool (Bishop & Lange, 
2005). Danile & Meitner (2001) supported this statement by arguing that the dynamic 
nature of environmental experience cannot be sufficiently represented through still, in 
other words, passive visuals. While virtual environments might be perceived as more 
real, ‘realism’ is better defined by the precision of visual attributes. Williams et al. 
(2007) defines realism as adequate representations of elements that make up the 
environment. For instance, Rademacher et al. (2001) found that most viewers perceive 
rough surfaces more real than smooth surfaces, while Williams et al. (2007) showed 
that additional elements such as patterns, debris, and representations of distinctive 
species affect the perceived realism of a forest.  
Visual Persuasion 
Visual persuasion aims for influencing beliefs, desires, and actions of an audience 
using visual tools such as still or animated visuals (Joo, Li, Steen, Zhu, 2014). Visual 
persuasion is a component of visual rhetoric, and refers to “a theoretical perspective 
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that involves the analysis of the symbolic or communicative aspects” of visual imagery 
or data (Foss, 2005, p. 145). In other words, visual rhetoric identifies the meanings that 
work in the persuasive process. Many environmental organizations are increasingly 
applying techniques of visual persuasion to influence beliefs and perceptions about 
complex human-nature relations. Advancements in visual technology have led to 
strikingly vivid and detailed landscape visuals, increasing the rhetorical power of visual 
storytelling. ‘Presence’ and ‘vividness’ are the two distinguishing elements of persuasive 
rhetoric (Hill, 2004). ‘Presence’ refers to the sensation of feeling physically present in a 
depicted environment (Slater & Steed, 2000). It is closely tied to the concept of 
‘engagement’ and can be achieved by bringing the primary elements of a persuasive 
argument to focus (Perelman & Tyteca, 1971). For example, a close-up picture of a bird 
facing extinction is more likely to be persuasive than a statistic citing a million birds 
facing extinction because the picture of that one bird becomes more ‘present’ or ‘real’ to 
viewers than a statistic of one million birds. Hill (2004) suggests that in the absence of 
pictures, persuasive rhetoric can incorporate a concrete language to create mental 
images to enhance the presence of the rhetorical elements. Picture captions can help 
construct this mental map by delivering descriptive and narrative text to complete the 
mental image. Psychology studies suggest that emotional response positively correlates 
to vividness of an image, meaning that vivid imagery is more likely to prompt emotional 
responses. Vivid information can range from actual experience (most vivid) to statistics 
(least vivid) (Hill, 2004). Personal case stories can also enhance the persuasive 
capacity of vivid imagery (Hill, 2004). Reporters often use such narratives to reduce 
complex information to relevant examples (Altinay, Brown, Reynolds, 2014).  
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Dual process theories provide a theoretical framework to explain the relationship 
between emotive content and persuasion (Hill, 2004). One of these frameworks is the 
heuristic-systemic model of information processing, which argues that people process 
messages either by engaging in systematic processing (related to analytical judgments) 
or by engaging in heuristic processing (related to intuitive judgments) (Chaiken, 1980). 
According to this theory, if people are not motivated, or if they do not have the cognitive 
skill set to process available information, they make judgments based on simpler means  
of evaluation such as emotive cues the messages create on the viewer (Todorov, 
Chaiken & Henderson, 2002). By providing these mental shortcuts, visual arguments 
can therefore become crucial in translating abstract concepts such as climate change or 
coastal degradation into a simpler language. Strong visual rhetoric can increase 
perceived personal relevance of a message by bringing the audience closer to reality 
through its vivid content (Petty, Brinol, Priester, 2008; Rodriguez, 2011). In a pool of 
information, visuals can make various elements standout to make knowledge more 
salient and memorable. For instance, associating an oil spill to a photograph of a 
pelican covered in crude oil can provide a highly salient persuasion cue by making the 
picture of the pelican available and accessible in memory for future use (Chaiken, 1980; 
Higgins, 1995). While persuasion achieved through a heuristic path can be immediate 
and strong, it is also likely to be short-lived because of its abstract and less articulate 
nature. For persuasion to be enduring, the receiver has to engage in careful thinking. 
Visuals such as graphics, charts, and maps all can achieve systematic processing, 
enabling audiences to engage in analytical thinking in which they would weigh the 
strengths and weaknesses of a given argument (Petty, Wheeler & Tormala, 2003). The 
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heuristic systematic model of information processing theory argues that both heuristic 
and systematic paths can work simultaneously toward influencing attitude change 
(Todorov, Chaiken & Henderson, 2002).  
Previous visual persuasion studies tended to concentrate on the Elaboration 
Likelihood Model as a theoretical foundation in evaluating visual persuasion. In recent 
years, visual persuasion scholars such as Hill (2004) and Williams (2005), however 
have begun to consider the importance of characterizing the human mind’s two primary 
cognitive processing systems (the rational cognitive system and the intuitive cognitive 
system) function independently and simultaneously. Hill (2004) points out that it would 
be wrong to separate images as ‘emotional in nature’ versus ‘rational in nature’ because 
such statements would imply that the emotive images are irrational, disregarding 
previous work in visual psychology. Complementary to this angle, Williams (2005), 
suggests a concept that characterizes a human mind’s two primary cognitive processing 
systems as the ‘rational cognitive system’ and the ‘intuitive cognitive system.’ The first 
one refers to a cognitive system that is “analytical in nature and relies on reason as a 
way of knowing” while the latter refers to knowing without a reason (pg. 194). For 
instance, when exposed to a picture of a suffering animal, we do not need to think to 
develop a response—instead we see and instantly know that suffering of a living 
creature is ‘bad,’ ‘unacceptable’ or ‘immoral.’ Similar to HSM, Williams (2005) suggests 
that the two distinctive systems can operate independently or simultaneously. It is not 
always clear which specific process (i.e. perception, memory, imagination, or logic) 
leads to visual knowing. Williams (2005), however, speculates that there has been a 
bias toward production of visuals that target rational intelligence. Such harmonic 
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function between the two systems creates the largest difference between HSM and 
ELM, in which the latter describes “an inverse relationship between the use of central 
and heuristic routes— as one rises, the other falls” (Wood, 2000, pg. 99) as opposed to 
simultaneous interactions between the two as described by HSM. By examining the 
heuristic and peripheral mechanisms of visual persuasion, this dissertation therefore 
argues that HSM provides a more fitting theoretical foundation in the visual context.  
Visuals and Risk Perceptions 
 The risk perception literature suggests that individuals can engage in two types of 
risk analysis: analytical system (an effortful process related to probability, logic, and 
reasoning) and experiential system (fast, instinctive, and automatic process related to 
emotions and intuition) (Slovic, 2004). While analytical system tends to be enduring and 
persuasive in the long-run (Petty, Brinol, Priester, 2008), it needs to be triggered by 
affect and emotion to be effective (Slovic, 2004). Psychology scholars suggest that 
intuitive feeling is the strongest element that humans use to evaluate risks, and remain 
the “most natural” way to respond to risks (Slovic, 2004, pg. 311). While analytical 
thinking relies on conscious effortful thinking, experiential thinking stems for salient cues 
and can occur during either conscious or unconscious awareness (Slovic, 2004). Not all 
individuals, however, evaluate the risks the same way: characteristic differences can 
activate different feelings to become salient, which significantly influences the decision-
making (Peters & Slovic, 2000). Risk evaluation is not a linear process. When exposed 
to a visual representation of risks, the brain brings up similar salient visuals, which may 
be real or imagined. These mental images, which are associated with either positive or 
negative feelings, create a “mapping of affective information” (pg. 314). The overall 
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decision-making is the result of the dominant feeling driven from the visual pool. This 
affect pool becomes particularly important in making a judgment when an individual 
does not have the mental capabilities to weight the strengths and weaknesses of an 
argument, or when the person is trying to make a decision under pressure (Chaiken, 
1980; Finucane et al., 2000; Petty, Brinol, Priester, 2008).  
Visual Framing 
Communication and psychology studies often focus on two outcomes regarding 
environmental issues: attitudes and engagement. Attitudes refer to “the evaluative 
component of beliefs” towards a given subject (Dearing, Maddux & Tangney, 2005, pg. 
324). These beliefs include whether the individual sees mitigation efforts as beneficial 
and whether the individual sees mitigation as an option for himself/herself.  Even though 
attitude may guide behavior, it does not always lead to behavior change (Kollmuss & 
Agyeman, 2002). Early models of pro-environmental behavior suggested a linear model 
where providing environmental knowledge leads to environmental attitude, which 
eventually leads to pro-environmental behavior (Burgess, Harrison, Filius, 1998). 
Recent research, however suggests that providing facts alone is not an effective way to 
mobilize environmental behavior. Therefore, the early model, also known as the 
information deficit model, has been replaced with more comprehensive models that 
incorporate external (institutional, economic, social and cultural) and internal factors 
(motivation, pro-environmental knowledge, locus of control, awareness, values, 




Public engagement, on the other hand, refers to a “personal state of connection” 
and/ or collective public participation in policymaking (Lorenzoni, Nicholson-Cole & 
Whitmarsh, 2007, pg. 446). Both attitude and engagement are key components in 
predicting future behavior of citizens in terms of why, when, and under what 
circumstances individuals are willing to take action to mitigate climate change. 
Engagement does not guarantee pro-sustainable behavior; however, it can lead the 
public to make ‘better quality’ and ‘more acceptable decisions,’ while enhancing the 
capacity for deliberation in public participation (Dietz & Stern, 2008; Ownes, 2000).  
Framing theory is frequently incorporated in efforts to decipher the information 
processing that leads to attitude and behavior change (Shmueli, 2008). When applied to 
global climate change, many studies have shown that certain message framing 
techniques are more effective than others in terms of motivating and engaging the 
public to take action (Dardis, 2007; Gifford, Comeau, 2011; Nisbet, 2009; Nisbet, Hart, 
Myers, & Ellithorpe, 2013; Spence & Pidgeon, 2010). Empirical evidence suggests that 
visual framing can be more persuasive than textual framing by activating peripheral 
processing (Rodriguez, 2011). By providing simpler means of evaluation, visual framing 
therefore becomes beneficial when translating abstract concepts such as global climate 
change. It can increase the perceived personal relevance of a message while bringing 
an audience closer to reality through photographs (Petty, Brinol, Priester. 2008; 
Rodriguez, 2011). While not all visual icons lead to public engagement, locally-relevant 
visual representations can reflect personal salience, which plays a role in the decision-
making process (Sheppard, 2005). O'Neill & Nicholson-Cole (2009), however, make a 
distinction between productive and counter-productive engagement. While visual 
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communication has advantages over written verbal communication in terms of sparking 
attention and salience, it is important for viewers to feel they are able to do something 
about the issue. 
Gain loss frames: Impacts of gain/ loss framing were previously explored, 
particularly in risk communication research (Garcia-Retamero & Cokely, 2011; O'Neill & 
Nicholson-Cole, 2009; Seo, Dillard, Shen, 2013). Visual gain/ loss framing refers to 
variations in language by either highlighting ‘advantages,’ ‘positive consequences’ or 
‘favorable outcomes’ (gain frames), or by highlighting ‘disadvantages’ or ‘negative 
consequences,’ or ‘unfavorable outcomes’ (loss frames) (Seo, Dillard, Shen, 2013). 
Scholarly inquiry on gain/ loss framework suggests that visual framing can be 
particularly persuasive as it targets both the verbal and non-verbal mental systems 
(dual-coding theory). Framing, a linguistic variation, triggers information processing via 
the verbal system; whereas imagery, a non-symbolic form of information, triggers 
emotional response that is processed by the non-verbal system. Together, framing and 
imagery can amplify the persuasive potential of a message by engaging both affective 
and cognitive systems.  
Information processing literature suggests that loss frames can be more persuasive 
because negative information can increase ‘involvement’ with the message (Petty & 
Cacioppo’s, 1986), causing the individual to engage in more careful and systematic 
evaluation of the message than positive information (Baron et al., 1994; Liberman & 
Chaiken, 1992). Baron et al. (1994) found that individuals who heard stress-inducing 
graphic descriptions of a dental procedure were engaged in a more careful evaluation of 
the logic, internal consistency, plausibility, and the implications of the argument. 
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Experimental research by Seo, Dillard, Shen (2013) suggested that loss frames 
accompanied by visuals could be far more effective in triggering emotional responses 
than gain frames alone as the subjective value of losses is relatively higher than 
subjective value of gains (Spence & Pidgeon, 2010). While the emotive content of loss 
framing can be an important indicator of whether the message will be effective in 
changing attitudes and behavior, frames that deliver extreme stress or fear can be 
counterproductive by causing feelings of ‘denial’ and ‘helplessness’ within the audience. 
Previous research in climate change communication illustrated that catastrophic 
presentations of climate change caused participants to actively disengage with the pro-
environmental message (O'Neill & Nicholson-Cole, 2009; Spence & Pidgeon, 2010). 
Psychology literature therefore points out that environmental action messages should 
make individuals feel they are able to do something about the problem in order for these 
messages to be effective decision-making tools (Spence & Pidgeon, 2009). 
While the presence of an image alone can be sufficient to increase the impact of any 
text-based message, inclusion of an image can intensify the persuasive effect of 
gain/loss framed messages (Garcia-Retamero & Cokely, 2011; Seo, Dillard, Shen, 
2013).  Effects of analytical visuals can be different from effects of intuitive visual aids. 
In a health communication study, Garcia-Retamero & Cokely (2011) found that visual 
aids increase the persuasiveness of a message regardless of its frame; and, visual aids, 
such as graphs and charts, can lead to more elaborative processing of relevant 
information. They suggested that inclusion of a bar graph in a risk message can equally 
increase the effectiveness of gain and loss framed health messages. Ancker et al. 
(2006), however, emphasizes that not all analytical visuals have similar impacts on the 
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audience. They indicate that visuals that illustrate part-to-whole relationships can be 
more successful in achieving accurate communication of perceived risks. Cleveland & 
McGill (1985) reported that: 
Visual perceptions of accuracy was excellent when judging lengths (heights of bars 
in a bar chart), good when judging angles (pie charts) and slopes (sloped of a line 
graph); fair when judging by areas (such as circles); and poor when judging volumes 
or color and gray-scale densities (Cleveland, 1994. In Ancker et al. 2006, pg. 610). 
Affective Imagery 
Affect refers to “a person’s relatively stable positive or negative evaluation of specific 
cognitive contents or images” (Leiserowitz, 2005, pg. 1436). It is an automatic, quick, 
and efficient response that individuals rely upon on a daily basis to guide risk 
perceptions. The conceptualization of affect differs from a similar concept, ‘emotion,’ 
which refers to momentary reactions such as fear and anger. Affective images, 
therefore, refers to “mental representations of cognitive content,” (Leiserowitz, 2005, pg. 
1436) including “sounds, smells, ideas, sights, numbers, and words” that trigger positive 
or negative feelings that enhance learning and experience (Slovic et al., 1998, pg. 3). 
Affective imagery is associated with “good/positive or bad/negative evaluative” feelings 
(Leiserowitz, 2005, pg. 1436). Individuals use affective imagery as heuristic and biases 
to process and understand risk information. Smith & Leiserowitz (2012) suggested that 
individuals use both affect and other emotional cues to make risk judgments. The 
authors found that affect and imagery accounted for more of the variance in global 





What Makes an Engaging Visual? 
 Scholarly research suggests that visuals that carry emotive content and are readily 
translatable into personal risks tend to be more effective in triggering pro-environmental 
behavior than cognition alone. Visuals that trigger emotional response has five 
distinctive characteristics (Sheppard 2005; Sheppard & Meitner, 2005; Steinitz et 
al.,2003; Nicholson-Cole, 2005): 
1) Realism: Realistic (experiential); photo-realistic or ‘lifelike’ imagery creates 
experiential qualities and makes abstract concepts ‘concrete’ (realism can also 
lead to more robust knowledge construction) 
2) Personal salience: Personally relevant environments (i.e. iconic, well-known 
landscape symbols to which people can relate, such as local and recognizable 
neighborhoods 
3) Immediacy: Images that display short-term conditions or possibly longer term 
conditions to appear nearer term through speeding up time 
4) Human element: Images that contain images of people, animals, or other 
symbols with strong affective content 
5) Demonstrating future consequences: Displaying actions or inactions and 
posing ‘what if’ questions for alternative futures: Images that display 
environmental loses due to inaction are more powerful than benefits of taking 
action. 
For behavior change to take place, however, visual information should address both 
affect and cognition (Table 1 on the following page). While the list above provides 
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various strategies to trigger motivation by targeting emotion, it is crucial for visual 
information to provide vivid and compelling narratives that encourage the audience to 
interact with the presented information (Sheppard, 2005). Winn (1997) and Furness et 
al. (1998) summarize that vivid and compelling images are often the ones that are: 
1) Immersive in a virtual environment: large images and panoramic ‘wrap-
around’ displays can increase sense of presence 
2) Dynamic, animated imagery: Dynamic representation: displays that change 
continuously, either with or without user intervention (can increase engagement 
and enthusiasm): (a) Animated map: Displays changes continuously without any 
intervention from the user (b) Direct manipulation: Allows user to explore spatial 
data by interacting with mapped displays 
3) Interactive imagery: The degree to which the user can interact with the display: 
Can the user move sliders, change a number of displays categories, zoom the 
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(experiential); photo-realistic or 
‘lifelike’ imagery 
 
Personal salience: Personally 
relevant environments  
 
Immediacy: Near-term 
conditions; Images of people, 
animals, or other symbols with 
strong affective content 
 
Demonstrating future 
consequences of people’s 
actions or inactions 
 
 
Vivid and Compelling 
 
Vivid and compelling 
visualizations (Dykes, 2000; 
Bishop & Lange, 2005; Sheppard, 
2005) 
 
Immersion: ‘Presence;’ large 
images and panoramic displays  
 
Dynamic, animated imagery:  
Dynamic representation 
 
Level of interaction:  The degree 
to which the user can interact with 
the display. Can the user move 
sliders, change a number of 




              Behavior Change 
 
Visuals that trigger behavior 
change (Sheppard, 2005) 
 
Combination of affect and 
cognition                                                                                                   
 
Disclosure: Depiction of future, 
making the global both local and 
personal, showing possible 
negative and positive outcomes                                                                                                                                                        
 
Drama: A vivid and compelling 





Moser & Dilling (2007) suggest that lack of engagement often result from the lay 
public’s inability to relate to scientific information. Expert-led environmental information, 
textual or visual, often leads to disengagement because of its complex nature. O’Neill & 
Hulme (2009) found that a non-technical audience can find visual information ‘boring,’ 
‘technical,’ or ‘complicated,’ if they find the information difficult to understand. 
Disengaging visuals, however, are not limited to abstract charts or tables: even realistic 
visual displays, such as real-life photographs, can lead an audience to refrain from 
further interaction with visuals if such visuals are lacking storytelling, realism, or familiar 
experiences (O’Neill & Hulme, 2009). As a result, researchers turned their focus to  
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influences of value and culture-based ‘iconic’ visuals (Dahmen, Miller, 2012; O’Neill & 
Hulme, 2009).  
Iconic imagery is usually product of the culture from which it originates, and can 
have strong effects in changing attitude toward environmental issues by evoking 
emotion, and creating feelings of empathy and respect (Hariman and Lucaites, 1999). 
Iconic imagery bears resemblance to what the viewer already knows about an object or 
a person. Icons can include maps, photographs, charts, graphs, and infographics 
(Bargiela-Chiappini, Nickerson & Planken, 2013), and allow individuals to engage with 
images through their own personal values and experiences (O’Neill & Hulme, 2009).  
According to Hariman and Lucaites (1999), iconic imagery tends to represent significant 
events, and is often acknowledged by the public and the media. Research suggests that 
local and personally relevant icons, such as maps of familiar places, resonate better 
with a lay audience (Dahmen, Miller, 2012; O’Neill & Hulme, 2009). Iconic imagery that 
targets the emotional processing system can play an important role in influencing risk 
perceptions as our reactions to risks often stem from experiential thinking as opposed to 
analytical thinking (Slovic et al., 2004). O’Neill & Hulme (2009) found that after 
reviewing iconic information about climate change, individuals perceived climate change 








CHAPTER THREE                                                                                                         
VISUALIZING THE COASTAL CRISIS: A CONCEPTUAL FRAMEWORK 
 
Images traditionally made their way into news stories for aesthetic reasons. 
Scholarly work in visual communication, however, illustrated many other advantages of 
visuals over affect and cognition. Experiments produced empirical evidence to associate 
images to higher information recall, issue accessibility, and increased attention. The 
significant power of visual messages, which was initially illustrated in health psychology, 
has gained prevalence in science and environmental communication in recent years. 
Building upon theoretical foundations of visual and environmental perception, this study 
investigates the current use of visual imagery in environmental communication, and 
makes recommendations on how to maximize its use as a powerful communication tool. 
Using Louisiana’s coastal crisis as a case study, this research investigates the 
narrative, innovative, informative and persuasive visual communication techniques to 
facilitate a dialogue on coastal sustainability.  
Specifically, content analysis will answer the following research questions: 
Research Question (RQ 1): What characteristics or associations in environmental 
imagery address issue urgency and issue importance? 
Research Question (RQ 2): What choices are made in the production of 
environmental imagery to construct meaning or influence perception? Do these 
patterns vary among major information gatekeepers? 
Research Question (RQ 3): How do these choices compare to the Visual 
Perception Model? 
Chapter 3 outlines the foundations of the mixed-methods approach taken to the 
methodology. It outlines the rationale and design for the content analysis. Chapter 4 
reports the results of the content analysis to address the posed research questions. 
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Results of the content analysis feed the follow-up focus group studies. Follow-up focus 
group discussions offer a forum for participants to discuss their interpretations and 
responses to the Visual Perception Model in the context of coastal land loss. They 
explore further visuals’ ability for images to bring about positive and negative feelings of 
coastal erosion and trigger engagement and motivation. The central objective of this 
study is to generate an insight on visual persuasion modelling in environmental 
communication research. Results offer a conceptual framework that illustrates how 
visual persuasion models can become useful tools to improve lay public’s engagement 
with environmental issues. This dissertation incorporates a content analysis to provide 
an understanding of the Visual Perception Model, and focus group discussions to test 
the performance of the model. The purpose of the study is to (1) demonstrate the 
validity of the model, (2) describe the use of the Visual Perception Model, and (3) 
develop a set of research propositions to facilitate the application of visual perception 
models in environmental communication research.  
To address RQ 1, a systematic review of literature focused on visual persuasion. 
The synthesis of the existing scholarly work led to development of the proposed Visual 
Perception Model (see Figure 2 on the following page). The model applies persuasion 
principles to visual narratives. It is built upon the elaborative inferences of 
representation of future conditions and affective inferences of positive and negative 
cues; and how these concepts influence attention and motivation. In this study, attention 
refers to level of involvement with a given visual argument; whereas motivation refers to 
‘motivation to act’ or ‘motivation to process a message.’  
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The study first discusses the role of visuals in environmental communication. It 
reviews the core concepts in visual communication, and puts them in relation with visual 
environmental persuasion to build theoretical foundations for formulating the following 
research propositions:  
(RP1): Environmental imagery that illustrates future with null alternative scenarios 
(future with action versus future without action) provides the necessary elaborative 
inferences to communicate urgency and importance.  
(RP2): Environmental imagery that illustrates ‘negative conditions only’ triggers 
issue salience but decreases motivation to take action. These images communicate 
importance and urgency but they are not effective in engaging the audience. 
(RP3): Environmental imagery that illustrates ‘positive conditions only’ cause higher 
levels of motivation but lower levels of issue salience. 
(RP4): Environmental imagery that lacks affective and cognitive cues does not 
influence issue perception, meaning that these images are not engaging and they do 
not communicate issue urgency and importance. 
 
Moderate elaboration: 




High elaboration (I): 
Positive future condition 
Future condition with null alternative 
 
Low elaboration: 




High elaboration (II): 





Figure 2. Proposed Visual Perception Model, using motivation and attention as underlying dimensions 
of issue perception. This proposed model applies persuasion principles to visual narratives. 
 
Assessments of issue urgency is based on public’s perceptions about an issue’s 
consequences as a result of resolving (or not resolving) the issue successfully (Hickson 
















because of resolving (or not resolving) the issue successfully (Billings et al., 1980). 
Issue importance and issue urgency tend to correlate positively such that issues that 
are perceived ‘important’ and ‘immediate’ are also perceived ‘urgent’ (Dutton, Stumpf & 
Wagner, 1990). The perceived value of taking action to reverse or prevent a crisis also 
depends on the time pressure associated with the issue (McCall & Kaplan, 1985). For 
instance, issues that are perceived to be immediate or issues that are ‘enduring’ tend to 
activate attention (Dutton, Stumpf & Wagner, 1990). Previous research on visual 
imagery suggests that visuals that “provide a window into the future” can affect behavior 
about environmental change. Particularly if such ‘disclosure’ provides meaningful and 
tangible consequences “showing positive and negative outcomes” (Sheppard, 2005, pg. 
647). Therefore, I hypothesize that images that present snapshots from future are more 
likely to be processed through the central route, engaging the reader to weigh the 
strength of the argument (High Elaboration I). These types of images are also more 
likely to add personal responsibility and motivate the individual to take mitigation and 
adaptation measures.  Depictions of future consequences often carry emotive cues, 
which influence attitudes and behavior. Researchers have suggested that 
environmental imagery with negative consequences of inaction is much more 
persuasive than images with positive consequences of action (McKenzie-Mohr & Smith, 
1999). It is assumed that humankind reacts to negativity faster and with heightened 
attention to survive from an evolution standpoint, explaining the positive association 
between negative cues and heightened attention. While negative stimulus can be 
important in communicating the urgency of a problem (Sheppard et al., 2011), negative 
cues carry the risk of upsetting people, which may lead to disengagement or decreased 
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motivation to respond to threat (High Elaboration II). Therefore, it is recommended that 
communicators balance negative imagery with positive imagery to increase risk 
awareness without causing disengagement. An example of such imagery includes the 
depiction of effects of action as well as effects of inaction, also known as ‘null 
alternative’ or ‘business as usual’ (Lewis, Casello, Groulx, 2012). Nicholson & Cole 
(2005) suggests that the ‘null alternative’ visualizations are crucial in environmental 
policy because they motivate people to change behavior and support environmental 
policy choices.  
Visuals that do not depict future conditions can still be motivating if they carry 
positive or negative cues (Daniel & Meitner, 2001). Positive cues alone, however, will be 
less effective since positive imagery does not sufficiently communicate the urgency of 
the environmental issue at hand. Furthermore, positive imagery is less ‘attention 
grabbing’ and is perceived to have a low ‘entry point’ to visual storytelling (Moderate 
Elaboration). Finally the Low Elaboration quadrant refers to visual imagery that carry no 
apparent emotive cues and no future condition in its narrative, scoring low on motivation 
and attention. 
Chaiken, Liberman, Eagly (1989) outlined the complexity of information processing 
from a persuasion viewpoint. They argued that persuasion depends on two routes of 
information coding: heuristic and systematic. According to the Heuristic-Systematic 
Persuasion Model (HSM), which involves evaluation, recall, and judgment, and 
knowledge-based comprehension are likely to be high for individuals who are highly 
motivated and have the ability to process the content of a message. On the other hand, 
those who are not motivated and/or those who do not have the cognitive ability to 
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process the content of a message, are likely to comprehend the message via heuristic 
cues that are not directly related to the subject matter of the message. HSM suggests 
that information processing through the more systematic route is likely to be persuasive 
and long-lasting; whereas information processed through the heuristic route is likely to 
result in low elaboration, preventing the receiver to be guided by the quality and the 
strength of the argument. Furthermore, persuasion, if occurs under low elaboration, is 
likely to be short-lived.  
The need for motivation (the first key concept in dual process theories of persuasion) 
is conceptualized by personal dispositions such as personal relevance, personal 
responsibility, and need for cognition. In visual storytelling, personal relevance is often 
accomplished by depiction of familiar neighborhoods or iconic places. Motivation is also 
high when an individual is “engaged in” the issue and “enjoys thinking” about a 
particular topic (Cacioppo & Petty, 1982, p. 116). For example, a conservationist who 
has personal interest in the brown pelican population is more likely to engage in 
messages that visualize the brown pelican population. In addition to being motivated, 
one also needs to pay attention to the message, a second requirement of persuasive 
communication. Attention can be accomplished by increasing the personal relevance of 
a message and decreasing distraction in the environment. Because a content analysis 
cannot account for personal dispositions, this current study incorporated locally and 
regionally relevant images only, controlling for personal relevance based on 




Visualizing the Future with Consequences 
Visualization of environmental change prioritizes information, increases personal 
salience, and presents “preferred or acceptable environmental solutions in the long-
term,” which can increase informed decision-making in the community (Sheppard, 2008, 
pg. 640). Furthermore, it can engage a lay audience in issues of environmental change 
by condensing complex information. Particularly vivid and compelling imagery that is 
personally relevant can be more persuasive in terms of motivating people to act 
(Orland, 1992). Numerous studies illustrated that images that visualize the future lead to 
improved strategic environmental planning. Being able to see the future can engage 
viewers emotionally, especially if such imagery depicts near-term conditions that the 
viewer can recognize (Lorenzoni & Langford, 2001). Snapshots of the future provide 
compelling ways to make environmental information readily available to local 
communities (Sheppard et al., 2005) and initiates dynamic facilitation among community 
members. Sheppard et al. (2005) laid out several conceptual requirements for 
environmental visualization to be effective. These include holistic illustrations that 
combine multiple aspects of the environmental issue; recognizable areas/ 
neighborhoods; focusing on near term consequences; and, illustrating multiple future 
scenarios with ‘definable’ consequences. Holistic scenarios improve public perception of 
environmental issues by showing the audience big picture as opposed to individual 
segments of environmental change.  Sheppard et al. (2005) suggests that this can be 
done by introducing concepts such as sustainability and resilience. Sustainability can 
enable the public to think about its actions with consequences in the future. Resilience 
on the other hand encourages communities to invest in adaptation and mitigation 
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strategies so that they can recover from environmental disasters. Lastly, it is essential to 
integrate the impact-response model to address the predicted changes in ecological 
and human social systems, which contributes to the holistic narrative discussed earlier.  
Cognitive and Affective Responses 
Visualization can significantly increase the efficiency of environmental 
communication and foster social learning by eliciting cognitive and affective responses. 
Numerous studies have shown that photographs can evoke negative and positive 
emotions, which can have direct effects on information processing. Emotionally 
compelling visuals can influence opinions and issue perceptions (Wanta, 1993). Images 
that carry emotive cues can alter public opinion formation (Sherr-Pollard, 2001), and 
change attitudes in either a positive or a negative direction. Images that trigger negative 
affect, in particular, can increase attention, and accelerate information processing 
through the elaborative route, which facilitates memory and recall (Petty, Brinol, & 
Priester, 2008).  While negative cues may lead to more elaborative information 
processing, they can also lead to feelings of ‘denial’ within the audience. Sheppard 
(2008) suggests that it is important to balance negative messages with positive 
messages to show the public that ‘there is something they can do about the visualized 
impacts. While considerable evidence has illustrated the need for both affective and 
cognitive responses for behavior change, there is a need for theoretical framework to 
identify the individual mechanisms that alter environmental perceptions (Sheppard, 
2008). This current study provides one framework that outlines a conceptual diagram 
that integrates the presence of future consequences, positive-negative valence, and 












RQ2 examines how major information gatekeepers utilize cognitive and affective 
cues in their visual coverage of environmental issues. A content analysis is conducted 
to investigate how the choices made by the major information gatekeepers compare to 
the categories outlined in the Visual Perception Model. A case study approach 
appeared most appropriate in understanding how different elements presented in the 
proposed model fit together (or differ from one another); and to establish a set of 
principles in visual environmental persuasion. The following section provides an 













Figure 3. Factors that influence issue perception. Hypothesized framework based on existing research. 
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Background: Louisiana’s Environmental Crisis 
Mounting scientific evidence suggests that coastal Louisiana is disappearing at an 
astonishing rate. Natural causes, exacerbated by heavy canalization in the region, have 
led to 1,880 square miles of land loss over the last 80 years— the equivalent of one 
football field of wetland loss almost every hour (“Coastal Master Plan,” 2012; “Restore 
the Mississippi River Delta,” n.d.). The scientific community predicts that, with no action 
taken, continued sea level rise, subsidence and other factors will severely damage the 
region’s wetlands, which host two million residents as well as the nation’s half of the oil 
refineries (“Losing Ground,” nd.; Marshall, 2014). A majority of the general public did not 
become aware of the issue for many years as the gradual nature of degradation allowed 
land loss to proceed unnoticed (Marshall, 2014). However, land loss eventually became 
visible even for those who mostly stayed inside the levees, when NOAA removed 31 
bays from the maps last year (Wold, 2013; Wold, 2014). To communicate the coastal 
issues to the general public, local news outlets, state agencies and environmental 
interest groups have contributed substantive visual information (Anderson, 2014; 
“Global Sea Level Rise is a Local Threat,” (n.d.); Marshall, 2014; “Sea Level Rise,” 
(n.d.)“Surging Seas,” (n.d.); Wold, 2013; Wold, 2014) from photographs to computer 
simulations projecting local landscapes under future scenarios. Such imagery can be an 
essential tool in environmental planning to ensure public acceptance of future projects. 
Visuals can overcome conventional planning problems and localize issues by depicting 
recognizable locations for stakeholders and local citizens that may not be available via 
detached plans and aerial images. Visualization techniques provide flexibility that can 
easily incorporate customizations and modifications to fit the needs of communities; 
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build consensus, and reduce conflicts. Previous studies, for instance, illustrated 
increased dialogue among community residents when using realistic landscape 
visualizations as opposed to simple GIS maps (Lewis & Sheppard, 2006). To initiate 
successful community dialogues, environmental visualization should i) focus on areas 
where the impacts will be most obvious; ii) use a community’s iconic structures and 
landscapes; iii) scale images for community needs; iv) and avoid making up scenarios 
that are not realistic (O'Neill & Nicholson-Cole, 2009; O’Neill & Hulme, 2009). 
Environmental Imagery in Public Domain 
Images about issues of environmental change were traditionally published in print 
newspapers. Journalistic norms and practices largely explain editors’ choice of visual 
coverage during this time. As data visualization tools improved, however, visual 
coverage of the environment increased drastically and appeared in digital mediums that 
are controlled by agencies other than the traditional gatekeepers. One of the goals of 
this study is to understand if and how digital imagery regarding environmental change 
varies among key information producers, especially between traditional information 
sources such as newspapers and emerging sources, including state agencies and 
investigative non-profit journalism agencies. Using a content analysis approach, the 
current study investigates whether visual stimuli differs among these three major 
gatekeepers that are influential within the Louisiana coastal community that consist of 




 Visual coverage of environmental news is often influenced by journalistic norms and 
practices such as visual attractiveness and entertainment value, and size. Many news 
agencies rely on storytelling through photographs, but rarely invest in producing 
scientific graphics or incorporating them into stories. One of the reasons is because the 
newspapers audience is not expected to be science-savvy enough to process 
sophisticated imageries. The other reason is because photographs are perceived to be 
more trustworthy among a non-technical audience since they provide ‘undeniable’ proof 
to environmental change. Furthermore, newspapers often do not employ science-savvy 
journalists who can produce sophisticated scientific imagery. Therefore, one can argue 
that environmental images in newspapers often score high on the ‘attractiveness’ axis, 
but low on ‘information richness.’  
State agencies 
 State agencies such as National Atmospheric and Oceanic Administration (NOAA) 
and the U.S. Environmental Protection Agency (EPA) play an important role in the 
creation and distribution of scientific visualizations. These entities can produce images 
to scientific standards using sophisticated data visualization tools that are often not 
readily available to journalists. Using computer modelling, scientists employed at these 
organizations can produce numerous information-rich visuals such as georeferenced 
images with 3-D graphic displays. NOAA’s Digital Coast, for example, provides many 
dynamic and interactive resources for coastal management including a sea level rise 
viewer that simulates various sea level rise scenarios. These agencies do not only 
provide visualizations but they also offer related data, tools, and training. By accessing 
NOAA’s website, reporters or community members can browse through animated 
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images, photos and maps to see complicated ecological processes play out, see what 
past events looked like, or get a glimpse of the future. When it comes to visualizations 
to enhance public participation and decision-making, it is therefore crucial for state 
agencies to exchange information with local reporters. A second goal of this this content 
analysis is to identify patterns within both entities’ coastal coverage and make 
















CHAPTER FOUR                                                                                                        
CONTENT ANALYSIS RESULTS 
As noted in earlier chapters, this dissertation aims to understand how visual 
information producers incorporate cognitive and affective cues to influence issue 
perception, and how these choices resonate with the public. In doing so, this content 
analysis answers the following research questions and provides a baseline data for 
focus group discussions. The Visual Perception Model delivers a conceptual framework 
to identify and interpret the choices made during the image production process. 
RQ 2: What choices are made in the production of environmental imagery to 
construct meaning or influence perception? Do these patterns vary among major 
information gatekeepers? 
RQ 3: How do these choices compare to the Visual Perception Model?                                                                                                                            
To sample the data on coastal sustainability, an online search was conducted to 
locate sources by screening the links detailed on media and governmental portals and 
local news organizations. The search produced six visually dominant web sources that 
represent a not-for-profit news organization, for-profit news organizations, and a public 
agency. A total of 288 images were collected. Three mass communication scholars with 
extensive experience in content analysis research reviewed the coding categories’ 
ability to measure the construct. After incorporating feedback from the reviewers 
regarding validity assessment, one independent coder was trained for data coding. 
Intercoder reliability was determined using a randomly selected 20% of the sample (n= 
60). Reliability for the images was 0.87, an acceptable Scott’s pi. Websites were content 
analyzed for their visual and textual presentations. Webpages and images were saved 
in a separate folder for further analysis. When necessary, coders referred to image 
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captions to identify how textual content complemented visual content in 
conceptualization of people, places and objects (Dann, 1996). 
Data Analysis 
Below is the description of the sources used in the content analysis. 
Public agency: After Hurricanes Katrina and Rita in 2005, the Louisiana Legislature 
created the Coastal Protection and Restoration Agency (CPRA) to show the state’s 
commitment to solve Louisiana’s coastal crisis. CPRA, which made a commitment to 
prepare a comprehensive coastal protection and restoration plan every five years, 
released its most recent plan in 2012. The plan was prepared by the technical 
community and addressed a wide range of audiences from coastal zone managers to 
coastal residents. This study analyzed the 2012 master plan that is publicly available on 
CPRA’s website as an electronic book and as a downloadable PDF file. The digital file 
is 190 pages with approximately 66 still images that include maps, photographs, charts 
and information graphics (infographics). Additionally, 16 images, which have been used 
by CPRA in public outreach efforts were included in this category. 
Not-for-profit news organization: In September in 2014, a non-profit news 
organization published an online project that visually illustrated the 80-year history of 
land loss through an interactive presentation (Myers, 2014). The project, “Losing 
Ground,” includes 67 still images and an interactive interface that opens with a full 
screen satellite image of the Mississippi River Gulf outlet accompanied by a caption that 
summarizes the current coastal crisis and its causes. The “Explore the Coast” tab on 
the page opens another interactive web page where viewers can switch between past 
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and present views of coastal Louisiana; click on individual tabs to view levees, canals, 
and oil/gas pipeline network in the region; and, see what the coast might look like in the 
future in the absence of a comprehensive coastal restoration plan (see Figure 4). In this 
view, the audience is given the option to magnify one of the eight highlighted areas in 
the region. Each highlighted area comes with a magnified satellite image of that 
geographic location, descriptive text, and a series of images illustrating the region’s 
significance. At the top of the Web page, viewers are provided with an interactive 
timeline that they can drag from the left side to the right side of the page to view land 
loss over time. The same interactive design is repeated for all eight regions. The 





Figure 4. Screenshot of the website, Losing the Ground by The Lens. 
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For-profit news organization: Two local news organizations, The Advocate and The 
Times-Picayune, were selected for this analysis. The Advocate is Louisiana’s largest 
newspaper and has combined circulation averaged 109,358 on Sundays and 97,297 
during weekdays (Griggs, 2015). The Advocate publishes seven-days a week and 
serves the Louisiana region including Baton Rouge, New Orleans and Lafayette. While 
the headquarters is located in Baton Rouge, The Advocate is growing in New Orleans. 
The Times-Picayune is a New Orleans based publication and serves three times a 
week. It has the second largest circulation in Louisiana (weekday circulation is 97,249 
and the Sunday circulation is 108,690) following The Advocate (Griggs, 2015). A 
keyword search was conducted to identify stories that were immediately related to 
Louisiana’s coastal crisis. Keyword searches produced 28 images in The Advocate and 
95 images in “The Times-Picayune.” Keywords were determined based on their ability 
to match content across all sources after detailed examination of the master plan and 
the project “Losing Ground.” Additionally, 16 images produced by designers for an 
online magazine Matter were included in the study design. Matter, which publishes one 
long-form feature story every month, specializes in science, medicine, technology, and 
the environment. In September 2014, the online magazine published a long-form piece 
on Louisiana’s ongoing coastal crisis. The dramatic structure of the story stated that the 
state’s trademark boot-shaped icon was disappearing at a fast rate. The story was 
picked up by the local The Times-Picayune with the headline: “Boot-shaped state? 
Should Louisiana change the shape of its map?” (Anderson, 2014).  
Images were content analyzed for key areas including risk communication (graphical 
features and framing); emotional engagement (presentations of future, context, level of 
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realism); vivid/compelling nature of the visuals (immersion, and dynamic and interactive 
nature of imagery); and cognitive engagement (positive and negative thoughts). The 
unit of analysis was a single image—before-and-after images were counted as a single 
case.  Detailed descriptions of the coding categories are provided below.  
Risk Communication: Content analysis of risk communication attributes was 
performed at two levels: first, identification of the basic graphical features (length, angle, 
slope, and area) (Cleveland, 1994); and second, identifying the message framing (gain 
versus loss framing) (O'Neill & Nicholson-Cole, 2009). Gain frames refer to “positive 
consequences of undertaking mitigation actions,” whereas loss frames refer to “negative 
consequences of not mitigating” (Spence & Pidgeon, 2010, pg. 657).  When necessary, 
coders referred to image captions to determine the message framing condition. Image 
captions were particularly helpful when an image alone did not reveal sufficient cues 
regarding the message framing. Prior research justifies the use of textual content in 
determining the conceptualization of places and objects (Dann, 1996). 
Cause-and-effect relationship refers to an action and a consequence of a particular 
action; or, “relationship between actions or events such that one or more 
are the result of the other(s).” To better understand  how visuals incorporated cause-
and-effect relationship, I broke down the cause-and-effect (C/E) category into three 
subcategories: C/E illustrated in the visuals with the use of graph features, illustrations 
or text; C/E narrative is included in the image caption only; and no C/E. 
Emotional engagement: Content analysis of engagement was performed at three 
levels: (i) depictions of future scenarios in environmental context (environmental losses 
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due to inaction and benefits of taking action); (ii) context of the image (emphasis on 
people and/ or animals); and (iii) realism (photorealistic; less realistic satellite imagery; 
and abstract images).  
Vivid/ Compelling Imagery: Content analysis of vividness was performed at three 
levels: (i) immersion (large versus small images); (ii) form (dynamic versus still 
imagery); and (iii) level of interaction.  
Size: Images were coded whether they were large/panoramic images. 
Large/panoramic images refer to images that cover at least half the standard page or 
more, measured as a binary variable (0/1), “yes” or “no.”  
Interactivity: Dynamic, animated imagery with or without user intervention. The 
degree to which a user can interact with the display, i.e. whether the user can move 
sliders, change a number of displays/ categories. In this study, interactivity is associated 
with gaining additional information regarding a visual, for example, real-time landscape 
changes as a result of dragging a timeline. Interactivity was measured as a binary 
variable (0/1), “yes” or “no.”  
Future scenarios: Images were coded based on whether images presented losses 
due to inaction (‘disadvantages,’ ‘negative consequences,’ or ‘unfavorable outcomes’ of 
not taking mitigation); benefits of taking action (‘advantages,’ ‘positive consequences’ or 
‘favorable outcomes’ of taking mitigation action); both; or none. 
Realism: Refers to precision of visual attributes or adequate representations of 
elements that make up the environment (Williams et al., 2007). In this study, 
photographs were identified as realistic imagery; whereas abstract images such as 
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maps, graphs, and satellite images were counted as information rich imagery, 
measured as a binary variable (0/1), “yes” or “no.” Images that were coded as 
photographs were further analyzed for their form. Separate binary variables were 
created for historic images, close-up representations of humans and animals, and 
images that incorporated numbers and text. Even though aerial photographs technically 
fall under the photograph category, under certain circumstances (for instance, if the 
coder could not pick out basic features such as highways and houses) these visuals 
were coded as abstract images.  
Non-photographic images (also referred as ‘information rich imagery’ in this study) 
were also further analyzed for their form and content. Separate binary variables were 
created for abstract imagery that incorporated over-laid information or design elements, 
also known as infographics. In order to assess risk presentation, abstract images were 
coded for basic graphical features (lengths, angles, slopes, and areas). 
Image source: Images for this study came from one of the six digital sources: Two 
for-profit new organizations, one not-for-profit organization; and two image sources from 
one public agency. 



















Basic graphical features (length, angle, 
slope, area) 
Cause-and-effect relationship  describing 
consequences and actions: 
• Illustrated in visuals, images captions, 
both or none  
Content: 
•Positive cues, negative cues, both, and 
none 
Affective processing 
Depictions of future scenarios: 
•Losses dute to inaction versus gains 
due to action 
Context: 
•Emphasis on people/ animals  
Realism: 
•Photorealistic, satellite imagery, abstract 
images 
Vivid and compelling imagery: 
• Immersion (small versus panaromic) 
•Form (still versus dynamic) 
•Level of interaction 
 
Effective risk communication 




As part of the analysis, data was recoded into fewer categories to focus and 
organize elements (Miles & Huberman, 1994). To differentiate image sources, the six 
image sources were collapsed into for-profit news agencies (The Advocate and The 
Times Picayune); non-profit news agencies (The Lens and Matter); and public agencies 
(CPRA and the Master Plan). To draw and verify conclusions from the overall content, 
affective components were turned into a binary variable to summarize emotive  cues 
(positive/ negative) as ‘present’ or ‘absent.’ In a similar fashion, the cause-and-effect 
element was coded as ‘present’ and ‘absent.’ Finally, after an initial examination of 
depictions of future scenarios as ‘losses due to inaction’ and ‘gains ‘due to action,’ the 
observations were recoded into a binary variable where 0 indicated the absence of a 
future scenario and 1 indicated presence of a future scenario. Recoding of future 
scenarios, affective component, and cause-and-effect relationship helped me to 
translate the relevant observations into individual visual exposure in the absence and in 
the presence of certain features.   
Results 
A total of 288 images were content analyzed for this study from three sources. 
These sources included a public agency; two for-profit news organizations; and a not-
for-profit news organization.  
RQ 2: What choices are made in the production of environmental imagery to 
construct meaning or influence perception? Do these patterns vary among major 




To answer RQ2, I analyzed the images for six descriptive variables: immersive 
nature of visuals; interactivity, photographs versus abstract images; representation of 
future hypothetical scenarios, and cause-and-effect relationships.  Frequencies for each 
variable are reported in Table 2. Of the complete dataset, 29% of the images (n=82) 
came from the state’s leading public agency, 48% of the images (n=139) came from the 
for-profit news organization, and 23% (n=67) came from the not-for-profit news 
organizations.  
Table 2. Frequencies of variables. Summaries of image form and content representing 
three key producers 
Image  
Source 




       
Public agency 
n= 82 (29%) 
n= 31 
(38%) 
n= 0    
(0%) 






n= 45    
(55%) 










n=4    
(3%) 
n= 38   
(27%) 
Not-for-profit    
n= 67 (23%) 
n=7    
(10%) 






n= 1    
(2%) 
n= 14   
(21%) 
Total N=288   n= 109  n= 9     n= 194  n= 97  n= 42  n= 97    
 
Abstract versus Realistic Images 
Initial analyses revealed that photorealistic images were the dominant type of 
imagery for both profit and non-profit news organizations. Seventy-three percent of all 
images published by for-profit news organizations and 90% of all images published by 
non-profit news organizations were photographs. Only one-third of the imagery that for-
profit news organizations published were abstract images; whereas this proportion was 
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much less for the not-for-profit news organization. A closer look at photographs 
revealed that 31% of the photographs that for-profit news agencies published and 15% 
of the photographs that the not-for-profit news agency published were close-up images, 
meaning that the viewer could see the features of animals or humans. Being able to see 
faces and expressions is particularly important as the “human face is one of the most 
powerful resources in visual imagery” (Harrison, 2003, pg.53). Meanwhile, all the 
historic visuals (n=23) came from the non-profit agency’s Losing the Ground project.  
Further analysis of non-photographic images illustrated that abstract images such as 
charts and diagrams were the second most use of visuals in communicating 
environmental problems and solutions. Among the 97 abstract images, 67 of them 
included various design features including bars, slopes, areas/circles, or the 
combinations of two or more to communicate environmental risks. In the Master Plan 
and CPRA outreach images, 82 percent of the abstract images included one or more of 
the mentioned design features. The most preferred abstract graphical feature was 
areas/ circles, color/ grayscale densities, and volumes (45%) to show land gain or loss.  
As expected, news organizations reserved more space for photographs than abstract 
images, mainly because traditionally in news organizations images are produced by 
photojournalists and not by scientists. A lack of abstract images is also an indication 
that news organizations lack journalists who can transform scientific visuals to stories. 
Photographs, however, have their own special advantages. Photographs are perceived 
to be more credible than text since they provide ‘irrefutable’ evidence, especially to a 
non-technical audience (Pfau et al., 2006). Furthermore, when Pfau et al. (2006) looked 
at the relationship between photographs and emotions, he found that photographs can 
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evoke negative emotions very effectively, increasing elaborative thinking. A comparison 
of photographs versus abstract images for each source is illustrated in Figure 6. 
 
        
Visual Engagement: Vivid and Compelling Imagery 
One key determinant of compelling imagery is its size. Huh (1994) suggested that 
readers remember more information from news articles with large images than those 
with small images. Furthermore, Wanta (1998) suggested that dominant imagery can 
have an agenda setting effect by increasing perceptions of issue importance. Dominant 
photographs tend to receive more attention from readers overall. One study even 
suggested that readers process 75 percent of a dominant image as opposed to 25 
percent of text (Garcia, Stark, & Miller, 1991). Results in this study showed that 109 
images consisted of immersive images. News organizations were the leading providers 
of these kinds of visuals. For-profit news organizations allocated 73%, and the non-
profit organization allocated 90% of their entire imagery to images that take up at least 



















Figure 6. Distribution of abstract images compared to photorealistic images 
for each source. 
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interactive images, and 8 out of 9 of these visuals came from the non-profit news 
agency. 
Route to Visual Persuasion 
The first step for persuasion is for the image to receive viewer’s attention. As 
discussed earlier, vivid and compelling imagery can achieve this by engaging viewers 
by making them feel ‘present’ in the environment. To measure vividness and the 
compelling nature of imagery, I observed whether visuals incorporated large/panoramic 
and interactive images. A large image provides an entry point for the viewer and grabs 
attention. Large size images are also perceived to be more important and urgent. An 
average person does not have the desire to pay attention to every visual he encounters 
in a day. For an individual to pay attention to a given visual, it needs to stand out in 
some way.  Large, interactive, or colorful images are usually successful in locking the 
viewer to a story. Once the image ‘hooks’ the reader, the next step is to create a 
personal link between the receiver and the image. For long-term persuasion to occur, 
however, the quality of the argument needs to be strongly perceived by the receiver. 
Several factors can influence the affective or cognitive quality of an argument. These 
include balanced visual representations that include maps, photographs, and other 
illustrations (Sheppard et al., 2005), and images that depict cause-and-effect (or action 
and consequence) type of images. 
Cause-and-effect narrative 
Providing holistic scenarios is a vital aspect of environmental communication 
(Sheppard et al., 2005). Inadequate climate change awareness is often associated with 
a lack of scenarios that communicate multiple aspects of climate change. Often 
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journalists or scientists focus on a single aspect of an issue of environmental change, 
leaving out the parts related to “impacts and responses” as well as “adaptation and 
mitigation strategies” (Sheppard et al., 2005, pg. 402). Often times, partial scenarios do 
not adequately address the complexity of environmental issues. To analyze the ‘impact-
response’ relationship of holistic imagery, this study looked at images’ ability to depict 
cause-and-effect narrative. This type of narrative is usually led by a discussion of 
‘causes’ such as environmental stressors or ‘responses’ such as mitigation actions. 
Results indicated that cause-and-effect relationship was mostly depicted in the Master 
Plan, which illustrated planned projects and their effects under moderate and severe 
coastal degradation. Abstract images appeared to be most successful in incorporating a 
cause-and-effect narrative while photographic images had to hint at the C/E narrative in 
captions. Cause-effect chains can significantly increase the communication potential of 
a visual by creating cognitive maps that organize information and overcome personal 
assumptions (Anthony et al., 1993). Cognitive and affective implications of cause-effect 
visuals, however, are largely non-existing and are an important area for future research.  
Cause-and-effect in relation to hypothetical future scenarios 
 People always try to make sense of the world and respond to the probability and to 
the effects of their own actions, using them to make predictions about cause. From a 
very early age, people seem to believe that they have an important influence on events. 
To take action, it is therefore crucial that citizens understand the causal relationships 
among events. If they do not see the direct causal relationship clearly, they may ignore 
their actions and thus take into account other possibilities, despite being equipped to 
take action themselves. When citizens have a good reason to believe that one event 
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(cause) is systematically related to another event (effect), it may become possible for 
them to alter their environment by preventing the incidence of certain kinds of causes, 
such as reversing sea level rise to prevent flooding in coastal areas. While explaining 
the causal relationship is essential, it is best if the cause-and-effect narrative is 
supported by a matrix of scenarios. Therefore, for instance, an estimate number of 
hurricanes in the region and the associated damage may be useful for mobilizing the 
public and decision makers, but it should not be taken as an absolute prediction, 
because residents might relocate or make other decisions to adapt to the changing 
environmental conditions. It is therefore best to support such causal relationships with a 
range of hypothetical future scenarios to reflect various predicted realities. This would 
allow for a more accurate communication in which “a particular change in the natural 
environment has different consequences depending on the scenarios assumed for 
society, values, and responses” (Druckman et al., 1991, pg.1). Seamon (2014), 
however, suggested that journalists often fail to address the hypothetical future 
scenarios in their environmental coverage. This study confirmed this observation – there 
is an apparent lack of discussion on future impacts. It provides evidence that even when 
the environmental issue has clear long-term significance, journalistic coverage can still 
fail to consider future representations. Lack of depictions of future consequences and 
cause-effect chains in Louisiana’s ongoing environmental discourse is illustrated in 
Figure 7. Results suggest that a cause-and-effect narrative was mostly missing from the 
non-profit narratives. Only one-fifth of the visual coverage in the project Losing the 
Ground included a C/E narrative, which appeared only in the image captions. cause-
and-effect narrative appeared more frequently in the for-profit news coverage, which 
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was again mostly limited to the photo captions. Overall, the public agency carried the 
most amount of cause-and-effect coverage in its visuals, in which the narrative was 




Research Question (RQ 3): How do these choices compare to the Visual 
Perception Model? 
To understand whether the existing sources of visuals can create issue urgency and 
issue importance, next the content analysis investigated how these decisions compare 
to the Visual Perception Model (see Figure 8).  Of the 271 images, the majority of 
images fell under High Elaboration (II), which depict negative cues only or negative 
cues with negative future condition (losses due to inaction), 38%, n=110 The second 
largest cluster was Low Elaboration, which had the 32% of the images (n= 93). The Low 
Elaboration condition involved images that did not carry emotive cues nor depict future 




















Figure 7. X-axis and Y-axis represent percentages. Sources divided by depicting 
future condition (yes/no) and cause-and-effect (yes/no). CPRA and Master Plan 
represent public agency; Times-Picayune, The Advocate, and Matter represent 




did not include a future scenario but included positive emotive cues. High Elaboration (I) 
had the smallest portion of the visuals, depicting either future condition of action or 
future condition with null alternative (n= 23, 8%). The following section provides a 
breakdown of factors that influence issue perception based on image source. 
 
Moderate elaboration: 
Gain framing but no future condition 




High elaboration (I): 
Positive future condition or 
Future with null alternative   




No affective cues and no future 
condition  
(n= 93, 32%) 
 
 
High elaboration (II): 
Negative future condition or loss 
framing 




             
The state agency was better able to incorporate future scenarios in its visual 
storytelling compared to news organizations. For CPRA, 46% of its visuals included 
snapshots of the future, displaying either benefits of taking action or losses due to 
inaction. Incorporation of future scenarios was minimal for for-profit (3%) and for non-
profit (2%) news organizations. The public agency was also more successful in 
incorporating cause-and-effect relationship (consequence and action) in its visuals. 
Fifty-five percent of all the images that CPRA published included visual cause-and-
effect narratives, while this number was lower for for-profit (27%) and for non-profit 
(21%) news organizations. Overall, of the 288 images, 97 images depicted cause-and-
effect relationships. In terms of content of the visuals, analyses revealed that news 
agencies were relying more on visuals with negative content than visuals with positive 

















content (see Figure 9). More than 70 percent of the visuals that news organizations 
published depicted negative content in which the visuals were linked to ‘land loss’ or 
‘damage.’ Meanwhile, images displayed by the state agency illustrated a more balanced 
coverage in which the visuals carried both positive (45%) and negative cues (55%).       
                 
 
A chi-square goodness-of-fit test indicated significant association between news 
sources and the proportion of negative cues regarding the image content Χ2 (1, n= 167) 
= 0.30, p < 0.001; and significant association between image type and image source, Χ2 
(1, n= 288) = 0.41, p < 0.001). The news agencies combined (both for-profit and not-for-
profit) were more likely to publish negative cues (75%) as opposed to positive cues 
(25%); and more likely to publish photographs (81%) compared to abstract imagery 
(19%).  A closer look at the key affective and cognitive elements of information 
processing illustrated significant difference between news agencies and the public 
agency. Combined, news agencies were less likely to include future inferences in their 
narratives (3%) than the public agency (46%), Χ2 (1, n= 285) = 0.55, p < 0.01. Within the 
future narratives, both entities had more future due to inaction images than future with 





















Figure 9. Distribution of positive-negative cues displayed in 




action images, however this relationship between the variables did not produce a 
statistically significant result, which was probably due to the small sample size in this 
category,  Χ2 (1, n= 29) = 0.14, p > 0.05. Furthermore, as expected the public agency 
was more likely to include the cause-and-effect framing in its visual stories (55%) than 
the news agencies combined (25%), Χ2 (1, n= 288) = 0.28, p < 0.01. Lastly, chi-square 
tests looked at the use of immersive images in its visual narratives. Results suggested 
that both entities shared the same amount (38%) of large/panoramic images in their 
presentation; therefore the two entities did not statistically differ from one another, Χ2 (1, 
n= 288) = 0.01, p > 0.05 (See Table 3). 
Table 3. Chi-Square results between independent variables (image source) and image 
form & content 
 Public Agency News Agency  DF P 
 

















     
Type (n= 288)   1 p <0.001 














Table 3 continued. Chi-Square results between independent variables (image source) 
and image form & content 
 Public Agency News Agency  DF P 
Future scenario 
(n=285) 
   p <0.001 












  1 p > 0.05 












   p <0.001 












  1 p >0.05 










                                                                                                                                         
Χ2 (1, n= 167) = 0.30, p < 0.001 
Χ2 (1, n= 288) = 0.41, p < 0.001 
Χ2 (1, n= 285) = 0.55, p < 0.01  
Χ2 (1, n= 29) = 0.14, p > 0.05 
Χ2 (1, n= 288) = 0.28, p < 0.01 
Χ2 (1, n= 288) = 0.01, p > 0.05 
Because theoretical models of persuasion do not specifically address visual 
information, recent empirical studies took a critical look at persuasive impacts of 
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scientific imagery by controlling visual content (Lazard & Atkinson, 2014; Seo, Dillard & 
Shen, 2013). These studies found that, unlike previously predicted, visual imagery’s 
persuasive influence does not only trigger heuristic cues, but also enables elaborative 
thinking, which refers to thought process related to “issue-relevant arguments” (Petty & 
Cacioppo, 1986, pg. 128). Visual information is initially perceived holistically before the 
viewer breaks down the image into smaller units for further analysis— differentiating the 
persuasive path of visual information from textual information (Dake, 2005; Trumbo, 
1999). Visual information processing has therefore two implications: i) attracting 
viewers’ attention by evoking emotional response; and ii) enabling the viewer to engage 
in elaborative thinking to make connections between individual components of an 
image. Domke, Perlmutter & Spratt (2002) suggest that the emotive content of visuals 
plays an important role in triggering elaborative thinking, and is associated with higher 
levels of attention, involvement, and more rational thinking (Brosius,1993). Particularly 
negative feelings lead to significant arousal and lead to more thoughtful decision-
making. This current study proposed the Visual Perception Model that is based on the 
influence of emotive cues and depictions of future conditions. Based on this model, 
images that incorporate future conditions are more likely to be engaging, 
comprehensible and easily accessible in memory. Furthermore, images with an added 
affective component (positive and negative cues) make messages personally relevant 
and motivating. Based on this model, more than half of the images do not involve 
images that communicate issue urgency. They do not provide compelling ways to 
communicate coastal crisis to shape opinions and mobilize public. Meanwhile, a 
relatively large chunk of visuals communicate issue urgency without addressing policy 
60 
 
implementation or response options. Furthermore, this group of visuals, most of which 
originated from news organizations, carries the risk of upsetting people and that can 
lead to disengagement and hopelessness among residents. Overall, the analysis of the 
three key sources illustrated that future representations that depict alternative future 
scenarios were largely missing from the visual coverage of Louisiana’s coastal crisis 
(see Figure 10). Only a very small percentage of the visuals incorporated a balanced 
view of future scenarios and “scenario drivers” as Sheppard et al., (2011) explains it. 
Almost all of the images from this category came from the state agency.  
 
Figure 10. n= 288 (100%) Distribution of images using motivation and attention as underlying dimensions 
of issue perception. Segments represent proportions (percentages).  
Nicholson-Cole (2005) emphasized that landscape visualization’s ability to condense 
complex information triggers issue engagement and motivates for action. In its absence, 
visuals do not effectively incorporate clear and understandable consequences of 






Future with null 
alternative. High 
motivation/ high 
attention: Engaging and 
motivating; and offers 
solutions . Very likely to 
influence behavior. 
No future scenarios. 
High motivation/ low 
attention: Does not 
communicate issue 
urgency 
Loss framing or negative 
future condition. Low 
motivation/ high attention: 
High issue salience but 
likely to cause ‘issue 
fatigue’ or ‘disengagement’ 
61 
 
impacts and responses or adaptation and mitigation strategies (Sheppard et al., 2011). 
Even though the Master Plan did not include any 3D landscape modelling in its visual 
coverage, it incorporated balanced visual illustrations of consequences of various 
restoration projects under moderate to severe coastal erosion scenarios. Effectiveness 
of these visuals need to be tested in focus group or experimental studies. While 
depiction of future scenarios are believed to be effective visual communication tools, 
there is no sufficient empirical evidence to show to what extent it is effective, or whether 
landscape visualization is more effective than abstract visualizations of land change— 
an area that future research needs to address. Previous studies, however illustrated 
increased viewer engagement when future scenarios depicted both negative 
consequences of not taking and positive consequences of taking action.  
Discussion 
Visual Approach Taken by Three Key Information Producers 
This dissertation looked at three major sources that actively produce and 
disseminate information regarding Louisiana’s coastal crisis. One of them is CPRA, the 
state’s leading agency in coastal protection and restoration. CPRA’s role in image 
production is particularly important as the agency is one of the few entities in the region 
that has access to technical knowledge to produce sophisticated landscape imagery. 
Because of its status as a ‘protection and restoration’ agency, CPRA’s responsibility is 
not only to educate the general public, but also to make sure that the region’s 
environmental issues are understood in scientific and policy circles. CPRA’s major 
contribution came in the form of the State Master Plan in which it outlined the threats to 
the coast and opportunities to restore the coastal land. All of the public agency images 
62 
 
revealed a relatively well-balanced use of abstract and photorealistic images. The 
image pool consisted of immersive and small images that carried cues of negative (i.e. 
land loss and damage) and positive content (restoration projects and land gain). Not 
surprisingly, it was the positive cues, and not the negative cues, that dominated CPRA’s 
visual coverage since the agency is not bound by news values, which often call for 
‘controversy’ or ‘drama.’ Furthermore, the Master Plan was also most successful in 
visualizing future consequences including future benefits as a result of taking action 
versus losses as a result of not taking mitigation action, or both scenarios.  
When both positive and negative cues are taken into account, the visuals distributed 
by the state’s public agency included the largest amount of content with apparent 
positive emotive cues. These kinds of emotive cues are particularly important in terms 
of communicating the immediacy of the problem, and it therefore is more likely to 
motivate community members to act. While negative imagery has been shown to 
influence risk perceptions (Gibson & Zillmann, 2000), too much ‘fear appeal’ can lead to 
disengagement and therefore needs to be balanced with positive messages. The 
agency, however, did not incorporate interactivity or 3D visualizations, which 
theoretically demonstrate consequences of environmental change in a “compelling 
manner” (Sheppard, 2005, pg. 638). In environmental visualization, compelling and 
engaging illustrations would incorporate computer-generated, three or four dimension 
displays, and side-by-side models to show realistic evidence about environmental 
losses or gains. To increase environmental awareness, institutions equipped with the 
appropriate technology, such as NOAA, should model future consequences with high 
realism, and distribute to news organizations, which can deliver the message to more 
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diverse populations. Meanwhile, visual coverage should aim for balancing negative and 
positive content to influence risk perceptions without leading to unexpected 
consequences such as denial or desensitization that may result from dramatization.   
A breakdown of the emotive content of visuals illustrated that news organizations 
were more likely to publish imagery that carry negative cues. For-profit news 
organizations’ news coverage especially carried more ‘negative’ content than others. 
Theoretically, negative cues evoke negative emotions, which then engage the audience 
in more elaborative thinking. Numerous studies have shown that negative emotions lead 
to significant information recall (Gibson & Zillmann, 2000). The association between 
news organizations and negative content potentially results from journalistic news 
values, which tend to highlight drama, conflict, and unexpected results to increase 
readership. In fact, Ruhrmann (1997) suggested that negative consequences such as 
‘damage’ turn a scientific event into news ‘more easily’ than non-negative 
consequences. In newspaper photographs, negativity is usually depicted via its effects 
such as ruins after an earthquake, or through the facial expressions of victims (Pfau et 
al., 2006).  
A second set of representation that evokes emotional engagement is representation 
of hypothetical future scenarios. Illustration of future conditions is associated with 
increased environmental awareness and action (Sheppard, 2005). This type of visuals 
are used particularly in landscape visualizations and provide a window into the future 
that probes the ‘what if’ question. While assumed future representations can be quickly 
developed with the use of computer modelling software, many news organizations, 
including the ones used in this study, do not have access to such tools or expertise. 
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Results of the current content analysis reflect a similar phenomenon in which future 
representations are largely absent in the visual coverage of the non-technical sources, 
in this case news organizations. Therefore, future representations are either missing 
from their coverage, leaving the mental visualization task to the viewer. Moreover, 
without appropriate reference, mental visualizations by a non-technical audience may 
not accurately depict the actual gains or losses, causing the individual to either 
overestimate or underestimate the actual risks. 
Wanta (1998) suggested that photographs tend to cause audiences to 
underestimate future events, and that is why it is important to include a mix of abstract 
imagery and photographs as opposed to only photographs. Additionally, less than one 
third of the abstract images included visuals that had elements of design or overlaid text 
or numbers. These visuals are also known as infographics and refer to illustrations that 
have elements of design or overlaid text or numbers. These infographics come in 
various forms including “annotated charts, maps, comic strips, and interactive graphics” 
and can significantly increase the storytelling value of visual information (Lazard & 
Atkinson, 2014, pg. 2). Lazard & Atkinson (2014) have found that environmental 
infographics can capture attention and increase elaborative thinking compared to 
information that is displayed as text-only or visual-only. Visuals are traditionally used in 
news articles to make design more aesthetically pleasing (Gibson & Zillmann, 2000); 
however, recently visuals are combined with text to increase the informational value of 
issues. Accessibility theory (Higgins, 1996) suggests that information retrieval is more 
successful with visual-text combinations than text alone (Gibson & Zillmann, 2000). 
Therefore, infographics’ persuasive nature can make them effective tools in triggering 
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pro-environmental behavior. Environmental infographics, however, were mostly absent 
in news organizations’ visual coverage.   
 
Conclusion 
Visual tools used in environmental communication are most effective when they 
create a connection between environmental change and human experience. Images 
that represent future conditions and offer wide range of solutions should enable public 
participation in development, review, and refinement of community plans. The ways in 
which visual imageries are used should be a reflection of community participation: 
eliciting community response to environmental scenarios; and building a community 
vision in which the ideas are developed and executed by its members. When fully 
integrated, visuals should aid in the design of the planning process that is engaging, 
informative, and instrumental in public involvement in environmental decision-making. 
This content analysis showed the patterns of issue urgency, issue importance and 
issue engagement in visual coverage of coastal land loss in one of the most susceptible 
regions in the nation. Results suggested that only a small portion of environmental 
imagery incorporates characteristics or associations of issue importance and urgency. 
Majority of visual coverage relies on ‘negative cues only’ or ‘positive cues only’ that fall 
short of motivating and engaging the public to take action. 
Summary 
When environmental visual practices were broken down into four major categories 
as outlined by the Visual Perception Model, results suggested that only a small 
percentage of the images carried the patterns of an engaging image that could also 
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motivate public to take action. Most of the images in this category were produced by the 
state agency and provided facts in the form of hypothetical future scenarios—comparing 
gains due to taking action to losses due to inaction.  Meanwhile, a large portion of 
images clustered in a category that focused on negative consequences of inaction, 
which carried the elements that trigger feelings of surprise and/or disappointment. While 
these images, mostly originated from for-profit agencies, can create awareness and 
establish issue salience, recent scholarly work suggests that absence of positive cues in 
these images are likely to cause audience to disengage itself from the issue. Finally, 
approximately half of the images in the sample did not carry hypothetical future 
scenarios and any compelling affective cues, suggesting lack of engagement. A closer 
look at the individual elements illustrated that majority of the images produced by the 
news agencies were missing the necessary characteristics of affective (interactivity, 
immersing and vivid-and compelling elements) and cognitive engagement (basic 










CHAPTER FIVE                                                                                                                   
PUBLIC UNDERSTANDING OF VISUALS: FOCUS GROUP DISCUSSIONS 
This dissertation took a multi-method approach in which the focus group discussions 
were based on the results of the content analysis. Focus group discussions offer a 
forum for participants to discuss their interpretations of environmental imagery that 
carries cognitive and affective inferences. Research questions in this chapter explored 
visuals’ potential to engage the audience with future consequences and solutions. The 
main goal focus group study is to test the Visual Perception Model and its underlying 
assumptions; and find a combination of images that offers mechanisms to boost 
engagement and motivation. Research questions to be answered in this chapter are: 
RQ 4: Can images bring about senses of issue urgency and importance— engaging 
people over the long term with the consequences of coastal land loss? 
RQ 5: In what ways, do these images connect to extend people’s commitment to 
responding causes and outcomes of coastal land loss? In other words, can visuals 
engage community members to commit to the state’s sustainability programs? 
The research questions above provide a baseline to test the Visual Perception Model 
and its underlying assumptions, which include: 
RP 1: Environmental imagery that illustrates future with null alternative scenarios 
(future with action versus future without action) provides the necessary elaborative 
inferences to trigger logical understanding of images. 
RP 2: Environmental imagery that illustrates negative conditions only triggers issue 
salience but decreases motivation to take action. 
RP 3: Environmental imagery that illustrates positive conditions only cause higher 
levels of motivation but lower levels of issue salience. 
RP4: Environmental imagery that lacks affective and cognitive cues does not 
influence issue perception.  
To address the research questions, participants were asked to give feedback on 
their perceptions of the severity and the urgency of Louisiana’s coastal crisis. Results 
suggested that images are powerful tools for evoking emotions and conveying issue 
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urgency and issue importance (RQ4). Especially, ‘future with null alternative’ images 
were successful in emphasizing solutions to coastal land loss, highlighting the benefits 
of taking action, and helping the audience develop a positive vision for a sustainable 
future (RP1).  Meanwhile, negative images showed success in conveying the tangible 
and immediate nature of the crisis, but not without causing some emotional numbness 
(RP2). Overall, it appeared that positive images should balance negative images to 
prevent emotionally draining messages causing the audience to distance itself from the 
issue altogether. One major weakness of the visuals was that none of the images was 
successful in identifying the roles individuals and local communities can play in the 
proposed strategies. After viewing the images, participants left unsure about what their 
specific role would be in the development or implementation of the proposed strategies 
(RQ5). Mechanisms of engaging and unengaging images and their implications are 
discussed. 
Image Selection and Design of Instructions 
To address RQ4 and RQ5, a systematic selection procedure generated a 
representative categorization of how coastal land loss is displayed in public discourse. 
Based on theoretical discussions in landscape and environmental visualization, four 
major groups were formed to study reactions to possible outcomes of coastal land loss. 
These include High Elaboration (I) presenting positive imagery of the future (or future 
with null alternative images); High Elaboration (II) with negative imagery (present or 
future); Moderate Elaboration conveying positive imagery; and Low Elaboration with no 
affective cues or with no presentation of future conditions. Each led to a classification of 
coastal land loss, which provided a framework on which the image sample could be 
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based. The categorization prevented introduction of bias by under- or oversampling 
particular aspects of coastal land loss.  
Eight images were selected from each category, representing an array of images 
including bar charts, maps, line graphs, aerial photographs, before-and-after images, 
and people and animal images. Overall, out of the 288 images that were collected 
during the content analysis phase, 32 images were selected for further analysis in a 
focus group setting (see Appendix A). The descriptive categories summarizing impacts 
and causes of land loss, as well as potential solutions offered by the state are provided 
in Table 4.  
Table 4. Descriptive categories of images used in the analysis 
Image classification 
Coastal landscape (land area change, vegetation, natural processes, operations and 
maintenance, and sustainability) 
Flooding (flood risk reduction and protection) 
Sea level rise (estimates future sea level rise, housing) 
Lifestyle (cultural and economic implications) 
Solutions (identifying projects) 
 
 
The main objective of the focus group was to generate discussion about how the 
images could be motivating and bring about feelings of issue urgency, issue salience, 
and issue engagement (see Table 5).  Focus group discussions provide a second 
methodological stage that involves exploration of how visual representations of coastal 
sustainability affect participants’ feelings, understandings, and motivations. Findings are 
rich and qualitative in their nature, revealing much information about residents’ 
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understanding of the coastal land loss through images. Richardson suggests that one’s 
experience with visuals “has to be studied through verbal accounts” (Nicholson-Cole, 
2004, pg. 82) because it is not practical to directly observe one’s mental images. While 
focus group studies constitute an effective approach measuring images’ impacts on the 
conscious mind, they can be insufficient in measuring impacts on the unconscious mind. 
Still, despite its limitations, focus groups provide a powerful framework for imagery 
elicitation in exploring perceptions and feelings images create regarding environmental 
issues (Nicholson-Cole, 2004). 
Table 5. Structure of the focus group discussions.  
 
Part I. Welcoming the participants and the introductory briefing 
 
 
Part II. Introductory questions (Beginning with open discussion) 
 
i) Are you aware of Louisiana’s coastal environmental issues? 
ii) Can you picture what future might look like when you think about coastal land 
loss? Prompt: visions of sea level rise, erosion in coastal regions? 
 
Part III. Linking questions (Focusing in on certain questions) 
 
i) Do you remember seeing any visuals about coastal land loss in the media or 
elsewhere? If so, what kind of images were they? Where have you seen 
these images before? Prompt: newspaper, local library etc. 
ii) How did these visuals make you feel? Prompt: angry, sad, happy etc. 
 
 
Allow participants to take a look at all 32 images and fill out the questionnaire (20-30 
min) 
 
After participants are done looking at visuals, researcher will pull up images in groups of 






i) Are there any images that make coastal land loss appear an important issue? 
ii) What characteristics or associations in the images make coastal land loss 
seem important/ unimportant? What do you focus on when you look at these 
images? People pictures? Images with text? Graphics? What do you think 
these images are trying to say? 
iii) Do you think that captions would make a difference to how important the 
images make coastal land loss seem? Can you think of any captions for any 





iv) Are there any images that made you consider coastal land loss to be more 
threatening than when you first came? 
v) Are there any images that make you consider coastal land loss appear as an 




vi) Do you find that any of these images make you feel motivated, in other words 
that coastal land loss is both important and made you feel able to do 
something about it? Prompts: Which ones make you want to do something 
about coastal land loss as well as making it seem important? 
 
 
Part IV. Closing questions (allowing participants to express their overall view on the 
topic) 
 
Part V. Thank participants for their participation  
Focus group questions are adapted from Nicholson-Cole (2004), pg. 144. 
Sample and Setting 
This study explores people’s outlooks on coastal land loss and identifies the patterns 
that visuals create in shaping public perceptions. Focus group discussions were 
structured to develop a thought process, with the help of stimuli that depicts what the 
coastal land loss is now and how it might be in the future. Two in-depth focus groups 
were conducted with New Orleans residents at a central public library in January 2015, 
n=18 (n=11 female; n= 7 male). Participants for this study were recruited from New 




Orleans since the area is highly susceptible to changes in climate and landscape. 
Impacts of climate change, drilling and dredging for oil and gas, and levees on the 
Mississippi River have placed this region at great risk. It was therefore most appropriate 
to capture the perceptions of the New Orleans residents whose engagement with the 
issue is essential for long-term planning and protection. Prior disasters in the area and 
the vulnerable social stratification in the region provide a unique perspective to public 
perceptions of disaster and sustainability. Furthermore, people of New Orleans are 
more rooted to their local place than the average American (Fussell, 2006), which 
means that this particular population may be more receptive to sustainability messages. 
Members of the public were approached randomly. Participants were told that the 
discussions about coastal environmental issues would last 90 minutes. They were given 
$15 for their participation. 
An additional set of focus group discussions were employed with young adults who 
have ties in New Orleans (n=5). While all residents must live with these conditions, 
current college students will be tasked with the decision of whether or not coastal 
Louisiana is worth sustaining. An increasing amount of visual media targets this 
demographic, influencing their risk perceptions and long-term plans. While it is essential 
for decision makers to involve young residents in resiliency planning, it is unclear how 
this important yet understudied demographic subgroup will react to the damaging 
effects of climate change. How do land loss and other hazards influence this 
demographics’ perception of coastal resilience planning? Does mass produced and 
widely disseminated information regarding coastal changes motivate them to leave the 
Delta, or stay and lobby for adaptive policies? To answer these questions, I included 
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this particular population in focus group discussions to test how different visualization 
delivery approaches affect this younger population’s risk perceptions and sustainability 
behavior. Five undergraduate students with ties to New Orleans were recruited from a 
large Southern university. Results of this discussion helped understand which 
visualization techniques are more likely to resonate with these future stakeholders and 
help them become informed participants in collective decision-making.  
The same procedure was employed in all three focus group settings, and each focus 
group discussion was designed to last 90 minutes. After all participants were seated 
comfortably, the moderator provided information regarding the details of the research 
study. Topics covered during this process included the purpose of the study and the 
procedures involved. Following this oral explanation, participants were presented a 
consent form explaining the voluntary nature of study, risks, benefits, and procedures to 
maintain confidentiality. At the end of the session, those who completed the study filled 
out supplemental information about their demographic information and their experiences 
with sea level rise, coastal land loss, and extreme weather in the region. 
Introductory questions explored participants’ prior knowledge about coastal land loss 
and perceptions of how the issue might affect the region in the future. A representative 
subsample of 32 images were selected for the focus group discussions. Images were 
presented in groups of eight. The first group illustrated visuals of ‘future with null 
alternative;’ second group of visuals illustrated ‘future in the absence of action’ and 
visuals that carry negative cues; third group of visuals carried positive cues; and the 
forth group of visuals included neutral images with no emotive cues or future 
references. After each image, participants filled out a single-page questionnaire to 
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assess their cognitive and affective engagement. The post-questionnaire structure was 
designed to prepare participants to talk about their understanding, engagement, 
emotional response, and personal relevance for each image (see Appendix B). It was 
designed to compel participants to consider the imagery through their own 
conceptualization before each set of imagery was opened up for discussion. Throughout 
the 90-minute session, participants were presented with the four categories of imagery 
as outlined in the content analysis. In order to provide manageable amount of 
information, each visual category was investigated separately under a set of constraints 
that involved their cognitive and affective engagement. These constraints were carefully 
considered based on an in-depth examination of environmental and visual psychology 
literature. 
 In order to minimize divergences in information perception based on presentation 
style, each image was presented in the same format: each image was large-enough to 
fit on a single page and accompanied by photo captions. All images were taken from 
online publications that targeted the general population, meaning that the visual and 
textual information on the sheets were simplified for a non-technical audience. 
Participants completed a post-test questionnaire after viewing each image. The 
questionnaire contained close-ended questions addressing issue salience, issue 
motivation, future visioning, comprehension, motivation, and self-efficacy. After 
participants viewed all the images in a set, they provided responses on their 
understanding, emotional response, and engagement with images. Focus group design 
was formulated around open-ended questions to understand how individuals consume 
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visual information and how they use this information to make decisions about the 
environment.  
Visual and textual materials for the focus group was piloted using a group of 
graduate students to make sure that wording was clear and comprehensible to a lay 
audience. Minor revisions included rephrasing questions to ensure the question items 
were effective in producing the expected results in terms of measuring issue saliency, 
issue urgency, and issue perception, in which they discussed issue salience, issue 
urgency, and issue importance. Focus group tapes were transcribed and analyzed 
through a thematic analysis. The analysis involved careful reading of the data and 
coding generation. Coding generation looked for expected and unexpected themes in 
each focus group; codes and sub-codes were developed for data interpretation.   
General Perceptions of Coastal Land Loss 
Achieving environmental sustainability can be a challenging process as 
environmental problems are often not considered to be high-priority in the eyes of the 
public. One of the goals of this study was to measure which visuals would achieve issue 
salience, a concept that refers to how much people’s opinions on a particular 
environmental issue influence their attitudes and behavior toward solving that problem. 
Initial discussions with participants revealed that the public was mostly unaware of the 
land loss in the region and had little knowledge about the ecological, social, and 
financial impacts.  
Before seeing the images, participants in each focus group were first asked to 
provide their conceptualization of coastal land loss. The goal of this preliminary 
discussion was to gather their general impressions of coastal land loss and to establish 
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existing cognitive and affective engagement with an important local issue. Initial 
discussions revealed that nine participants had some experience with extreme weather, 
sea level rise, and land loss over the past five years. Three participants indicated that 
coastal land loss, sea level rise, or extreme weather played a role in their decision to 
relocate. One participant suggested that the region’s high-level exposure to disasters 
prevented him from moving to New Orleans: 
“I chose not to move back when Katrina hit. I was in St. Louis. But I worry without the 
land barrier another storm will wipe New Orleans out and kill many people (male, 
focus group 1)” 
 
 
The former New Orleans resident was correct in his concerns as the coastal land is now 
at an even greater risk without wetlands acting as storm buffer. Despite limited 
awareness of the issue, almost all participants agreed, “something needs to be done” to 
restore the state’s natural resources. After a brief introduction to the issue, participants 
indicated experiencing feelings related to “anger,” “disappointment,” “scare,” or 
“curiosity.” A comprehensive understanding of the environmental crisis in the region, 
however, was lacking even for those who had experienced or observed the 
environmental crisis. While several participants had heard about the issue from radio, 
newspapers, or flyers posted at bus stops, they were mostly unaware of the reasons 
and implications of land loss. Given the general low level of knowledge on coastal land 
loss, images were of great use to stimulate discussion about the issue. The structure 
and the dynamics of the focus groups were strongly shaped by the use of images.  
Results 
RQ 4: Can images bring about senses of issue urgency and importance— engaging 
people over the long term with the consequences of coastal land loss? 
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The data demonstrated that participants had a rich conceptualization of visual data. 
Their ways of thinking and talking about visuals were in-depth even when they said the 
visuals did not provoke their thinking. The coding and categorization strategy helped 
interpret data while identifying broad patterns arising from participants’ outlooks on 
visual conceptualization of coastal land loss.  Participants’ responses showed 
consistency with the Visual Perception Model’s underlying research propositions, 
illustrated in Table 6. Results suggest that ‘future with null alternative’ images made the 
issue ‘visible’ for participants, and created perceptions of immediacy and urgency by 
visualizing the magnitude of gains and losses from resolving (or not resolving) the issue. 
As hypothesized (RP1) visuals in this group (High Elaboration I) provided elaborative 
inferences for comprehension; and created positive feelings toward a sustainable future 
and trust toward the state’s capabilities in resolving these issues. Responses to High 
Elaboration (II) was consistent with its underlying proposition (RP2) such that images in 
this category created perceptions of issue urgency by evoking negative emotions. 
Respondents agreed that “something needs to be done” about the issue. However, the 
very same emotions also caused participants to ‘distance’ themselves from the issue.    





RP3: Environmental imagery 
that illustrates positive 
conditions causes higher levels 





High Elaboration (I) 
 
RP 1: Environmental imagery that 
illustrates future with null alternative 
scenarios (future with action versus 
future without action) provide the 
necessary elaborative inferences to 





As hypothesized, images that communicated ‘positive cues only’ in Moderate 
Elaboration, did not communicate issue urgency (RP3). Images in this category, unlike 
expected, led to relief that “something is being done,” instead of motivating individuals 
to take action. Consistent with the expectations in RP4, participants reported that Low 
Elaboration visuals were lacking elaborative inferences (“not thought provoking” and 
“not informative”) and the affective inferences (“neutral” and “does not motivate”) to 
influence issue perception.  
Future with null alternative 
Group discussions produced various reactions to the categories outlined in the 
Visual Perception Model. One main goal in this study was to find image combinations 
that would lead to the most meaningful engagement. Engagement refers to both 
cognitive and affective involvement, meaning that an individual should be able to 
develop an understanding of the issue and feel emotionally compelled to take action. In 
order to measure engagement, I distinguished between various outcomes: concern, 
positive/ negative emotional valence, and personal relevance. In general terms, the 
prevailing reaction for High Elaboration (I) was realization and awareness. Participants 
indicated that presentation of ‘action versus inaction’ images “laid out the issue clearly,” 




RP 4: Environmental imagery 
that lacks affective and cognitive 




High Elaboration (II) 
 
RP 2: Environmental imagery that 
illustrates negative conditions only 
triggers issue salience but decreases 
motivation to take action. 
 
 




compare different future scenarios made the issue “easier to understand.” Without a 
doubt, future with null alternative images played an important rule for creating such 
realization by illustrating associated consequences of taking and not taking action to 
restore the coast.  
An analysis of the discussion showed that images that illustrated future implications 
were most intriguing for members of the focus groups. Particularly, participants found 
‘future with action’ versus ‘future without action’ illustrations to be most informative. 
When asked if there were any images in the image pool that made coastal land loss 
seem particularly important, participants almost always pointed to the ‘future with null 
alternative’ images to communicate the immediacy of the issue. They suggested that 
they liked these images because the information presented was “clear” and “self-
explanatory,” and therefore “easy to understand.” Several participants indicated that 
they could “see the problem better” when looking at these visuals. One participant said: 
“[I liked] all the ones that show what would happen in the future clearly, I paid more 
attention to those because they say “this will have effect on our future.” But that one 
(see Figure 11) shows what will actually happen and when it will happen so they are 
more specific (female, focus group 3).” 
 
Two images came forward during discussions. One of these images (see Figure 11 
on the following page) consists of two line graphs that illustrate potential land area 
change under ‘moderate’ and ‘less optimistic’ scenarios. Slopes in the line graph 
suggest the implications of various solutions ranging from ‘do nothing’ to ‘implement all 
projects.’ Comments about these two images suggested that individuals could gather 
meaningful information from these visuals, which can help with the process of building 
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local awareness about the issue and support for planning and decision-making. Here 
are some of the focus group responses: 
“I like this image because it gave the most different ideas of what would happen if 
you went without any future action. Then it shows how much decrease the land in 
square miles will be with no diversion and with multiple small diversions (female, 
focus group 3).”  
 
“That one laid it out very clearly …especially the timeline. And you know what the 
future would look like with this prediction. And, you didn’t necessarily need to read 
the caption in order to understand what was happening in the graph (female, focus 
group 3.” 
 
“It was kind of like the other one. It showed the difference within what would happen 
with a Master Plan and what would happen without, if they didn’t take any action. It 
compares the two. I like seeing them side-by-side” (female, focus group 3). 
 
“That’s the one I just pulled because it definitely put it into respect, and I am from 
New Orleans so that was kind of shocking when I first saw it” (female, focus group 
3).  
 
Figure 11. Figure representing the potential land area change under ‘less optimistic’ and ‘moderate’ 
scenarios. Images retrieved from the Master Plan (2012, pg. 105). 
   
The second image is a bar graph that illustrates expected annual damages from 
flooding in a fifty-year period (see Figure 12). This bar graph provides a comparison 
between ‘future without action’ and ‘future with Master Plan’ for the five most 
susceptible areas in the region including New Orleans. Specific focus group comments 
indicated that this image was particularly helpful in creating awareness because it 
clearly laid out the difference between planning’ and lack of planning: 
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“It is not even like a bit of a difference, it is a huge difference if they do the Master 
Plan versus if they don’t take any action at all (female, focus group 3).”  
 
“I think just for someone who is not vested in this particular topic, was easiest to 
understand because it put it in black and white (female, focus group 3).” 
 
Figure 12. Figure representing the expected annual damages from flooding for five most susceptible 
communities. Images retrieved from the Master Plan (2012, pg. 28). 
The success of these two images can be attributed to images’ ability to create 
holistic scenarios (Sheppard, 2011) that allows understanding, exploration, and 
comprehension of a complex problem. Their ability to integrate anticipated change and 
solutions bring the issues closer to reality and make them relevant to the viewer. 
Sheppard (2011) and Girod et al. (2009) suggested scenario-driven messages to be an 
important step to make environmental issues personally relevant and help motivate lay 
people to participate in building a community vision. Social acceptance of an 
environmental issue, its implications, and willingness to change behavior to solve such 
issues rely on the feelings the lay public develop when confronted with these issues. 
When the coastal crisis was introduced via high elaboration images including ‘future 
with action’ versus ‘future without action,’ discussions suggested a more positive 
82 
 
reaction to environmental solutions.  Comments indicated that local citizens showed 
trust in industry and government in taking the necessary steps to restore the coast.  
 
“How do you think we got here today?  It is all about technology. People who come with 
this, they do research. That’s how they were able to draw this graph. I am not looking 
negative” (male, focus group 2). 
 
“I feel positive because they are doing research. They won’t be able to completely stop 
it, but they are doing something about it (female, focus group 2).” 
 
“I felt positive just because it shows that it is a situation that can be fixed over time and it 
shows data. I mean [data] is there to prove that with by doing something it can be 
rectified” (female, focus group 3). 
 
“I was neutral until I saw the comparisons [future with versus without action]. Those 
ones made me feel positive because you can fix it if you have plans…Those charts 
stood out to me” (female, focus group 1). 
   
Participants perceived the future with null action category to be communicating the most 
important outcomes of coastal land loss. Visuals in this group were mostly abstract 
images and included maps, bar charts and line graphs that visually summarized 
quantitative information such as the amount of land change over the years. Participants 
indicated that graphical displays of data using bars of different heights were ‘informative’ 
and ‘educative’ ways of presenting scientific evidence. More discussion of public 
perception of graphic displays are provided below. Abstract images were well-received, 
meaning that the images got participants’ attention, and motivated them to discuss the 
issue further. In terms of comprehension, between bar graphs, line graphs, and maps, 
for the most part, participants preferred bar graphs and maps and associated these 
graphs with higher clarity and comprehension. 
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“I like the maps. Maps give you a better visual. Instead of bar graphs it shows more 
details what’s going on. You really don’t see what’s going on in bar graphs. Maps 
are showing more” (male, focus group 1). 
“Bar graphs are easier to read. Well it is bigger and I can see it better. And, for some 
reason I can understand it better. I can interpret it better. It is just more 
understandable to me. This was a tool that they mostly used schooling” (female, 
focus group 2). 
“Graphics are like … business-like. Maps are more personal. I can see how much 
land is lost” (male, focus group 1). 
Emotionally compelling images and issue urgency 
Visuals that carried negative cues and ‘future without action’ scenarios (mostly 
outlined in the High Elaboration (II) category generated three distinct patterns. 
Participants valued images that were ‘relatable’ (issue relevance), and the images that 
clearly conveyed the severity (issue urgency) and the magnitude of the problem (issue 
awareness). After seeing the negative images, participants’ comments clustered around 
these three concepts.  Issue awareness and issue urgency, which refer to 
understanding the fragility of environment and the importance of its protection, 
appeared to be a product of ‘future without action’ images. Participants agreed that 
‘future without action’ images “put the issue in perspective,” “gave them something to 
think about,” and “gave a real picture” of the magnitude of the problem. Furthermore, 
these images achieved success in conveying the urgency of the responsibilities humans 
have toward the environment by fixing the problems that threaten it. Phrases such as 
“something needs to be done” or “if we don’t start acting now” clustered together to 
indicate that, with the help of the visuals, individuals became aware of the importance of 
a more interactive approach to address the critical condition of the environment (see 




Table 7. Responses to imagery that carries negative cues 
 
Influences on the audience. They can put the viewer in certain moods. For instance, an 
image that evokes feelings of sadness may cause the reader to perceive the image and 
its accompanying story to be negative whereas an image that creates feelings of 
happiness cause the reader to perceive the image and its story to be positive. 
Researchers are still learning about the underlying causes of emotionally and 
cognitively appealing images. There is, however, ample evidence that suggests that 
affect and cognition influence one another and the valence of emotions can have direct 
influence on information processing. It is therefore important to understand the causes 
and triggers of emotional appeal so that one can anticipate issue salience, issue 
engagement, and issue perception an image might create within an audience. While not 
everyone reacts to an image in exactly the same way, visual communication research 
 
“The one with the cane pole was pretty cool. There was land once and it kind of 
gave me negative feeling…like this is really a bad issue” (female, focus group 2). 
 
“Something needs to be done about it. And the people picture kinda seemed 
negative too because I guess they feel like their homes are getting eroded and 
nothing is being done about it, or they need something to be done” (female, focus 
group 2). 
  
“Like that one guy says, when the bridge falls and it’s gonna fall, so they know that’s 
it. And most of them is about an issue that needs immediate action. Because if you 
don’t start now, it’s taking years to build the land back up anyways” (female, focus 
group 3). 
 
“It is just sad looking how much parts of Louisiana are gonna be taken away” 
(female, focus group 1). 
 
“These images struck more to your emotions, like especially if you are from 
Louisiana because the place they are talking about you know where they are” 
(female, focus group 3). 
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can investigate the underlying causes of emotionally engaging and disengaging images 
and the responses that these images produce. An emotionally appealing photo does not 
just call attention to itself and the accompanying story, but it makes the issue more 
memorable while increasing comprehension. For instance, from the health psychology 
literature, we already know that humans tend to be more alert and responsive to 
negative visuals. Meanwhile, photos that are high in emotion may also lead to reduced 
information-processing (Wanta & Wayne, 1993) such that someone in a high positive 
mood may not remember as much information as someone who is in a neutral mood 
(Mackie & Worth, 1989). To understand how the affective capacity of visuals 
complements or detracts from information processing, this study first categorized 
images as positive and negative, and then measured how these images resonated with 
the lay public. Results suggested that visuals categorized under High Elaboration (II) 
condition put respondents in a negative state of mind. Responses below illustrate the 
overall emotive state of the participants after viewing these visuals. As expected, High 
Elaboration (II), which included negative cues including current and future land loss, 
evoked negative feelings among the audience. Participants indicated experiencing 
feelings of ‘anger’ and ‘sadness’ after seeing the visuals in this group.  
“It is the sadness of the people gone and the land, because we played on it, grew 
chickens and…everything was healthy” (male, focus group 2). 
“It can make you sad and angry. I think it makes me feel sad” (female, focus 
group 2). 
Reactions to images in this group provided further evidence that negative 
information can lead to issue fatigue when not balanced with positive information. 
Participants indicated experiencing feelings of “helplessness” in the face of coastal land 
loss, or false hope that the consequences ‘hopefully’ won’t be ‘as bad’ as presented in 
86 
 
the images. Such comments provide further evidence that negative images are likely to 
cause individuals to distance themselves from an issue that they perceive to be 
overwhelmingly negative. One participant said, 
 “I don’t want to [think about the future].  It is not a good vision.  Vision I have is 
it’s gonna get worse” (male, focus group 2). 
When asked about participants’ engagement with the issue via the visuals, participants 
reflected the attitude that is known as ‘psychological distancing.’ The concept of 
psychological distancing refers to a person distancing himself from the issue by 
perceiving the issue to be ‘not real,’ ‘not immediate,’ ‘not local,’ or ‘not relevant’ (Spence 
et al, 2011). Psychological distancing has been largely associated with global issues 
such as climate change. Spence et al. (2012) suggested localization of global or 
national environmental issues to increase personal relevance and promote action. While 
explaining climate change in terms of local events and geography may help with 
cognitive and affective engagement, it cannot guarantee personal action alone. As this 
study shows, even a local environmental issue, free from global or national references, 
can be perceived to be a distant issue in the eyes of public as a result of temporal 
distance. Despite their geographical relevance, gradually evolving environmental 
disasters that have consequences at an unknown time in the future are subject to 
remoteness in time.  
Issue relevance through personal experiences 
Comments revealed personal relevance to be another major factor that separates an 
engaging image from an unengaging one. The importance of personal relevance in 
environmental communication has been previously demonstrated in framing and 
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persuasion studies. In these studies, scholars argued that citizens do not feel motivated 
to take action toward many major environmental issues including climate change 
because the issue does not connect to public’s everyday experiences (Nisbet, 2009; 
Scannell & Gifford, 2013). Research suggests that messages should fit with personal 
information needs to enable the public to perceive climate change as a high priority 
issue. To do that, communicators need to explain clearly that many environmental 
issues, even the ones that appear to be a global phenomenon such as climate change, 
have local impacts. Ample evidence suggests that connecting environmental awareness 
to local impacts can overcome the perceived distance from the issue, and mobilize the 
public to participate in policy decision making. This dissertation found further evidence 
to support the idea that messages that strike home were more likely to “catalyze public 
attention” (Nisbet, 2009, pg. 15).Focus group comments suggested that images that 
triggered personal experience through past events (such as flooding and Hurricane 
Katrina) or familiar landmarks were perceived to be more emotionally provoking. In this 
case, for the local citizens, a direct comparison was made between coastal land loss 
and recent disastrous events. A general lack of knowledge of the issue led them to use 
familiar concepts as reference points (Upham & Roberts, 2011). Focus group 
participants noted: 
“This image was interesting because of Hurricane Katrina, obviously that was a big 
deal. My house was flooded under eight feet of water. We had to be evacuated for a 
year. I mean I still live in the same house now. My neighborhood came back really 
strong but it just shows that the devastating effects that flooding and hurricanes as a 
result of the water what it can do to a whole city. I think it is a big deal and I am sure 
Hurricane Katrina caused a lot of land erosion so it kind of ties into that as well” 
(female, focus group 3). 
 
“That New Orleans bar is so high if nothing gets done! So, that was really shocking 
to me. And, I also have family and friends in Slidell, it affects the whole coast but that 
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New Orleans got me. So that was easy to understand. Because I see that and I am 
like how can you not do something with the number so high!” (female, focus group 
3). 
 
“I love this image because it is all from Mandaville and that’s where I am from so that 
was relevant to me. I have friends down there, and I know my friends over the 
summer were all like we are all gonna go to Grand Isle, which is right here, and then 
here it is gone! Oh my goodness. It just puts it into perspective”(female, focus group 
3). 
 
“There was one about the Terrebonne Parish. That evoked more feelings just 
because I know people from Terrebonne so that affects me” (female, focus group 3). 
 
Lay Perceptions of Environmental Solutions 
 Environmental psychology literature suggests that communicators need to balance 
negative messages with positive messages to prevent the audience from feeling 
overwhelmed by negative emotions. While negative information can increase alertness, 
it can also lead to mental and physical distress causing the viewers to actively 
disengage from the message. Just like textual messages, visual messages should also 
maintain an emotional balance. One of the reasons High Elaboration (I) images were 
perceived to be positively engaging is because future with null alternative images 
achieved emotional balance by evoking pleasant and unpleasant feelings. 
Representation of future scenarios, however, is not the only way to raise environmental 
awareness. In fact, future scenarios can sometimes prevent capturing public attention 
because the future is a difficult concept to grasp. Individuals often have a difficult time 
relating to future gains and losses (Center for Research, 2014). When future scenarios 
are not sufficient to convey the issue, one could use images that carry positive 
messages such as restoration plans and accomplishments, without giving any reference 
to the future. In this study, these types of visual messages were categorized under 
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Moderate Elaboration. Initial reactions to this category ranged from neutral to positive. 
Positive reactions appeared to be dominant as a result of seeing small and large scale 
implementation of coastal restoration projects. 
RQ 5: In what ways, do these images connect to extend people’s commitment to 
responding causes and outcomes of coastal land loss? In other words, can visuals 
engage community members to commit to the state’s sustainability programs? 
Promoting the successful development of the projects is considered a necessary 
step of initiating public dialogue for engaging stakeholders and for gaining public 
acceptance of restoration projects (Oltra et al., 2010). In this category, before-and-after 
images created more fascination than others since these images could ‘recreate the 
past’ and show the progress of Louisiana’s landscape has progressed. Comments 
indicated and understanding of positive impacts people could have on the environment, 
especially when presented side by side. 
 
“Before-and-afterimages made me think this issue is important” (female, focus group 
1) 
 
“With these aerial images you can see the difference, the comparison of them is 
pretty cool…It shows the efforts are working” (female, focus group 2). 
 
“Nobody knows what the future holds but what I gather from [before-and-after 
images] is that it is kind of up to us what the future will look like. It could get one of 
these. So, I think there is still gonna be land erosion just because that’s bound to 
happen. But if we worked towards rebuilding it, then maybe the future won’t be as 
bad as they thought it was gonna be” (female, focus group 3). 
 
Before-and-after images were perceived to be successful in putting environmental gains 
in context because they were able to tell viewers a story about the cause-and-effect 
relationships between actions and outcomes, something relatively difficult to convey 
when talking about slow pace environmental degradation. Participants indicated that 
before-and after images provided ‘undeniable’ proof for a lay audience and conveyed 
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that the benefits of proposed solutions were working. These solutions were tangible, 
immediate and plausible. Being able to compare the past and the present increased 
participants’ ability to articulate the solutions in a meaningful way. In fact, talking about 
progress with no reference to the past made it difficult for participants to identify what 
exactly was accomplished. 
“I think in some instances, if you show the image in its previous state and then in its 
current state. So like, I am looking at this and I see what it looks like now but I would 
like to see what it looked like before. So, I see this vegetation [for example] and I’d 
like to see what it looked  like before because it would help me compare the impact” 
(male, focus group 1). 
 
“I think they would get more supporters if they showed a before picture that says this 
is what it looked like. Accomplishments need to be presented better” (male focus 
group 1). 
 
“It would have to be better explained with the graphics and stuff. I like the maps. The 
visual of seeing things as is like before-and-after. This is happening and we have to 
stop it now instead of showing pictures of sticks in water [that says] this used to be 
land” (male, focus group 2). 
 
“I really did not like this image, which is just a picture of a restoration project and I 
am not a land restoration person. I don’t really know what it looked like today and 
what it is supposed to look like now” (female, focus group 3). 
 
Discussion 
Public acceptance may depend on the views and information rendered available, 
through visual media from professionally involved actors including state agencies or 
news organizations. Public participation in environmental issues requires decreasing the 
learning curve of complex scientific information. During the analysis of images, I put 
aside the individual visuals that initiated the most and least amount of discussion, and 
looked for patterns among the ones that were perceived as engaging and unengaging 
(or disengaging). The patterns I found suggested that engaging images had several 
commonalities. These visuals:  
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 have the core story structure: beginning, middle, and an end; 
 connect to personal experiences; 
 discuss future scenario drivers; 
 limit one image to one message;  
 include cause-and-effect relations;  
 show specific success stories; 
 discuss individual responsibilities (call to action); 
 include a balance of abstract and photorealistic images   
I also looked for patterns among images that were perceived as unengaging. Results 
suggested that participants associated ‘unengaging’ images with the terms/phrases 
“overwhelming,” “confusing,” “too much going on” and “difficult to understand.” One 
participant even said that she did not know “where to start” reading the image. 
Participants also found images without relevant background information to be 
insufficient in conveying the importance of issue. Comments about unengaging images 
provided a second validity, supporting the rationale underlying the construction of 
‘engaging’ images.  
 Just like any other story, visual stories also require the story structure to have a  
beginning, middle, and end. When I took a closer look the images that were perceived 
to “put the issue in perspective,” it became clear that these images had a beginning, 
middle, and an ending to sequence individual elements of the story in a meaningful way. 
Images that incorporated the null alternative, particularly future scenarios, were most 
successful executing this visual story structure. In these images, the beginning 
introduces the audience to the main elements of the issue. The middle illustrates the 
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progression of events, and the ending ties the loose ends and leaves the audience 
satisfied. For that very same reason, ‘solution images’ that did not portray the previous 
state versus current state were perceived as ineffective because they were lacking the 
necessary background information that described the situation as the audience knew it. 
Because the members of the audience could not go back and forth between ‘what is’ 
and ‘what could be,’ they did not find the latter persuasive. Images that were lacking 
such ‘introduction’ generated comments such as, “If I were just seeing this, I would not 
have known what is going on;” or “not knowing all the background information…”  
While some images are powerful enough to include all three elements visually, 
sometimes the communicator needs to rely on captions to fill the gaps. Comments 
indicated that participants relied heavily on captions to put images in context. Often, 
details in captions made all the difference between a ‘comprehensible’ and 
‘incomprehensible’ image. To emphasize the importance of captions, one participant 
said, 
“Captions in the pictures make a statement in themselves…In some places you can’t 
grasp, there is not enough information in the caption to be clear.” 
 
 
Focus group comments revealed that captions play an important role in having an 
affective influence on readers’ emotional response to environmental stories. Brief 
textual information such as captions and headlines can complement information 
delivered in the visuals. It is however important that captions are ‘active’ in their 
descriptions such that they are not simply ‘impressions.’ Captions that stated the 
obvious instead of addressing readers’ values and aspirations were perceived as 
uninformative. On the other hand, active comments that provided a causal relationship 
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created a greater impact among the audience. For instance, a two part visual showing 
an iconic highway that connects New Orleans to the mainland and a scientist 
commenting on the future of the highway received much of the attention. Captions for 
this image read: 
A highway overpass crosses Pass Rigolets in the New Orleans East Land Bridge. 
“When this land bridge goes-and it will go- communities surrounding Lake 
Pontchartrain will no longer be on Lake Pontchartrain,” said Stephan Estopinal, an 
engineer and president of the regional levee authority for the area  (Losing Ground, 
2013). 
 
Images that Came Forward 
After seeing all the images, participants were asked to pick the images they 
perceived to be the most effective. This final selection process provided an opportunity 
to overview all the motivating factors that contributed to issue perception, which include 
personal relevance, understandable information, information recall, and becoming part 
of the solution. Each is discussed in detail below.  
Personal relevance 
Landscape visualization scholars have previously argued that local 
conceptualization of environmental issues can significantly increase emotional 
awareness and maximize motivation and engagement (Sheppard, 2005). Similar results 
surfaced in this study. Some of the most emotionally compelling images were the ones 
that triggered personal experiences. While looking at the visuals, participants expressed 
their opinions using emotionally loaded phrases such as “This struck more to your 
emotions,” “This was shocking to me,” or “This freaks you out.” Images that make a 
personal connection are also more likely to be more salient because they can develop a 
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personal understanding and a deeper meaning about the issue’s importance to 
themselves and to their community. The need to focus on local impacts were 
particularly emphasized in climate communication research. Scholars in this field agree 
that public engagement of climate change is low because people have a hard time 
perceiving climate change as an issue that is relevant to their communities. The results 
of this study illustrate that even locally relevant issues such as coastal degradation can 
be perceived as distant for coastal residents. Many participants in this study, despite 
being from New Orleans, indicated that they perceived the issue to be not directly 
relevant to them either because they were not living ‘close enough’ to the coastline or 
because the taunting consequences were perceived to be far in the future.  
I am from New Orleans and it affects me on a personal level…I do have family and 
friends who live more on the coastline. I mean I live in the city. That’s not as much of 
a threat to me…” (female, focus group 3). 
 
I don’t think I will be living by then but that’s something to think about” (male, focus 
group 1). 
 
People who lie [near the coastlines] seem to be more affected than those who live in 
the city. I am a city man” (male, focus group 1). 
 
“It won’t affect me personally because I won’t be living by then” (female, focus group 
2). 
 
These comments show that even local representations can be perceived as distant 
and abstract. Communicators should therefore go beyond showing images of local 
icons by identifying how impacts and proposed solutions resonate with the public’s 
values and priorities. If the public can identify cause-and-effect relationships between 
coastal impacts/solutions and themselves, they will not perceive the issue as distant in 
time and space.  
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 Understandable information 
Participants very often associated engageing images with those they perceived as 
easy to understand. Communication of underlying scientific causes in environmental 
communication can sometimes be a daunting task, especially for a lay public that has 
low need for cognition (Cacioppo, Petty’s, Morris, 1982). In other words, when the 
audience is not particularly interested in the subject and do not tend to enjoy thinking 
about a given subject, they will look for interpretative cues that are easy to grasp. For 
example, images that had the color red were perceived to be “self-explanatory,” 
indicating that the audience found the information in these images more manageable. 




“…Gives you a real live picture of how 
much it would disappear if nothing was 
done about it” (male, focus group 1). 
 
“Maybe it was the colors that really 
stood out for me, like the red 
representing  the land loss, and 
everything you can really tell the 
difference in the land, that was really 
useful” (female, focus group 3). 
 
“And here it just shows…maybe it is 
the colors too, you get such a negative 
feeling, black-and-white, a passionate 
feeling. It shows you the state ‘here is 
the areas and this is what’s going to be 




The image was perceived to be the most engaging image in the entire pool because of 
the dominant color red and the simplicity of the message. 
Figure 13. Land projected to disappear between 1932 and 2050 (USGS, 2013). 
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Comparison images were another type of imagery that came forward in terms of 
comprehension. Similar to red color coded images, participants found any kind of 
comparison images including before-and-after images to be easy, which require little 
thinking or effort. One of these visuals illustrated the changing landscape of Louisiana’s 
boot-shaped icon (see Figure 14), which indicated that the boot-shaped state icon 
needs to be revised to reflect the sinking land (Anderson, 2014). This image grabbed 




After each group gathered their most engaging images, I asked them why they 
picked those particular images. An important pattern appeared: all these images in one 
way or another engaged the audience emotionally. These images were either conveying 
negative consequences, or personally connecting the issue. Personal experiences with 




“That picture is good. People will notice that. 
Where is [the state]? Oh wait, we don’t have 
it” (female, focus group 2). 
 
“We have an old picture of Louisiana, which 
shows Louisiana as a whole, and an after 
picture that shows Louisiana ate up, eroded, 
explains what’s going on in Louisiana” 
(male, focus group 1). 
 
“It puts it into perspective, and gives you 
something to think about because you would 
not normally see a sign like the one the 
right. You would know it is not normal” 
(female, focus group 3). 
 
Figure 14. Louisiana’s changing landscape (Widmer, 2014) 
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strongest emotions. Most of these emotionally appealing images came from the High 
Elaboration (II) category. Almost all participants associated these images with negative 
feelings. They indicated that, after viewing these visuals, they perceived the issue to be 
more threatening than when they did when they first came in. The fact that most of the 
images that were recalled at the end were the negative ones shows that the emotive 
power of visuals has a greater impact on memory and issue perception. While these 
images made the issue more salient and urgent, they were also perceived as less 
motivating.   
Becoming part of the solution 
Lack of public involvement in environmental issues often results from the fact that 
citizens often do not know how to become part of the solution. Environment is usually 
perceived as ‘too big’ of a phenomenon, making it hard for individuals to understand 
how they can address environmental issues through their own efforts. This concept is 
also known as self-efficacy— an individual’s belief in his/her own capacity to execute 
certain behavioral action. The importance of self-efficacy is largely discussed in the 
environmental psychology literature. One important self-efficacy findings here is that 
even though the images proposed actions and policies to solve the bigger problem, they 
fell short in identifying specific roles for individuals and communities to play in the 
proposed solutions. While consensus on state environmental policy is critical in 
emphasizing environmental solutions, for more local issues, it is equally important to 
incorporate a more direct engagement that involves communities, local leaders, 
organizations and businesses. Many participants vocalized the absence of such 
dimension in the visuals: 
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“I feel indifferent. I did not feel like I could go out and do something about it” (female, 
focus group 1). 
 
“I mean it lays out all the facts but they could provide more information maybe 
specific programs you could either volunteer for or donate” (female, focus group 3). 
 
 
“I know my high school had an ecology club and I know there are other student 
organizations that help with the environment. So like I guess establishing more of 
those would be another solution” (female, focus group 3). 
 
Adding a behavioral/ personal action component (Center for Research, 2014) to images 
therefore provides a critical perspective in providing a comprehensive action plan. In the 
Louisiana region, much effort is being invested in communicating household level 
strategies to reduce risks to coastal hazards such as flooding and hurricanes (Wilkins et 
al., 2008). However, nonstructural measures including land use and hazard mitigation 
planning still need to be promoted along with the individual and local scale solutions.   
Conclusion 
The purpose of focus group discussions was to further interpret the Visual 
Perception Model in relation to what participants felt, and what meanings they gained 
from the visuals. The interpretation of the Visual Perception Model was made on the 
basis of the comments provided by the participants. Results demonstrated that coastal 
land loss images that illustrated consequences of ‘action’ and ‘inaction’ conveyed  issue 
salience and issue importance among the members of the audience. While images that 
evoked strong negative feelings tend to be more attention-grabbing and more 
memorable, they were not likely to engage the audience productively in resolving the 
issue. Furthermore, issue importance and issue salience, alone, did not convey 
personal responsibility and  motivate public to take action.  It is important that producers 
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of environmental imagery deliver messages that is simple enough to be understandable 
and sophisticated enough to convey personal relevance and personal responsibility. 
Overall, focus group responses were consistent with the research propositions derived 
from the model, highlighting similarities and differences across the four categories 
outlined in the proposed model. 
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CHAPTER SIX                                                                                                             
VISIONING FOR SUSTAINABLE DEVELOPMENT 
Research question posed in the previous chapters fulfilled the objectives of 
designing and interpreting a conceptual model, which shows relationships between a 
set of factors that impact issue perception. The model hypothesized that issue 
engagement and issue perception rely on cognitive and affective associations in 
imagery that target personal relevance, personal responsibility, and issue urgency and 
importance. Chapter 5 builds upon the results of the content analysis and focus group 
discussions to answer the following research question: 
RQ 6: How should current visualization practices be improved to communicate 
sustainability more effectively?  
Previous chapters in this dissertation laid out a framework to interpret the 
effectiveness of visual coverage of environmental issues. In doing so, this research 
assessed the cognitive and affective inferences that engage local citizens while having 
them perceive the ongoing environmental crisis as a matter that takes precedence. To 
address RQ6, Chapter 6 highlights the existing gaps and challenges in current 
environmental visual communication practices. This chapter starts with a discussion of 
what sustainable vision means in a dynamic human-environment. The chapter then 
identifies the potential of visuals in creating a community vision and the foundations to 
better use visuals as a communication tool in sustainability development.  
Human-Environment Interactions 
 Sustainability is based on the interdependence between human societies and the 
natural environment (Fiksel, Eason, Frederickson, 2012). People have always been 
dependent on natural systems to support their existence. Even minor environmental 
variations have forced humankind to migrate or change its ways of living to adapt to the 
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ever-changing conditions. Over the past decades, humans however also learned that 
their actions had consequences on the environment. Since the industrial revolution, we 
started to recognize that our patterns of consumption and growth have direct impacts on 
the environment. Even though advanced society tried to separate itself from the 
environment, it soon became clear that humans remain part of the natural environment 
and their effects on the environment are reciprocal. Many human actions, such as 
agricultural or land development practices to meet the demands of an ever increasing 
population has had dire consequences on nature’s capacity to restore itself for future 
generations. This realization led to an emerging field called sustainability, in which the 
scientific community explored controlling or guiding human-environment interactions to 
protect and enhance environmental quality.  The dynamics of natural and human 
systems involve complex interactions in which the human systems affect the natural 
systems and the natural systems affect human systems. Because management of the 
environment requires management of people’s interaction with ecosystems, 
environmental planners had to become negotiators, advocates, and conflict mediators 
to give voice to many stakeholders from community members to politicians.  
Sustainable Development through Visuals 
As environmental planning became increasingly political and controversial, the need 
for consensus-building in environmental decision-making has also become inevitable. It 
can, however, be quite challenging and expensive to find a common base regarding 
values and group identities when it comes to environmental decision-making. One 
effective way of determining the ‘big picture’ is visioning, a concept that has quickly 
become an essential need in environmental planning. Visioning is a complex process 
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that involves a participatory and (Perkins & Barnhart, 2005) a citizen-drive approach 
that using the following key steps (Kwartler, 2005, pg 252-253): 
1) Understanding the region 
2) Involving stakeholders 
3) Development of scenarios 
4) Gathering ideas and testing with the public 
5) Developing vision statements 
6) Testing the vision statements and strategies with the public 
 
Active public participation is essential in building community vision because only 
community members have the clearest and the most accurate perception of needs and 
priorities of their local areas. Citizen participation provides not only local knowledge, but 
it supports education and improves communication between agencies and public at 
large. It builds a constituency for community-based environmental protection.  Citizen 
participation leads to a more efficient and effective use of scarce resources and has 
greater potential for success than individual action. Involving citizens minimizes future 
confrontation and occasions for gridlock by assuring that local needs are understood 
and met.  
Vulnerable communities, such as coastal areas, will always be exposed to change 
and unexpected events. Through visualization, collaborative environmental planning 
efforts need to learn from structure-changing events such as hurricanes, oil spills, and 
floods, and take appropriate steps to accomplish adaptation. A wide range of 
stakeholder participation is needed to enhance resilience since ecological damages are 
likely to impact a number of areas such as local economy, cultural heritages, and 
human health. Visual simulations havw become crucial in providing an engaging and 
informative instrument for gaining public support and helping communities reach 
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consensus about their environmental future. When fully integrated in the design 
process, visuals can support both deductive and inductive reasoning by engaging 
stakeholders in the decision-making process; forming decisions based on sound and 
scientific information; integrating creative solutions; and understanding environmental 
problems in their own contexts (Randolph, 2004, pg. 56). 
Environmental hazards can wear out communities financially, mentally, and 
emotionally. In addition, a lack of trust in responsible institutions can draw away 
citizens, causing undesirable immigration. Using scenario-driven visual approaches that 
present ‘what if’ hypothetical situations can offer a range of solutions and achieve 
collaborative planning through encouraging collective action, strengthening governance 
systems; and formulating creative solutions and alternatives to prevent long-term 
devastating impacts (Adger, 2005; Randolph, 2004). Public input can be turned into 
quantitative data such as satellite images and remote sensing, and computer-based 
models that provide useful information regarding the effectiveness of mitigation efforts. 
More importantly, visualization can be used as an evaluation tool in planning by helping 
stakeholders “reach personal judgments regarding the desirability of plans on the basis 
of the best obtainable information. In current day and age, there is no doubt that such 
instrument is environmental visualization. The central goal of environmental 
visualization is to create a public forum that can transform personal judgments into 
group decisions to decide how best to manage the environment (McAllister, 1980). 
Effective planning is neither a top-down nor a bottom-up approach. It has clear goals 
that are tied to specific actions. It is not an analytical formula. On the contrary, it uses 
the public’s intuitions local knowledge and local experiences to help determine whether 
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the existing plans needs modifications, or whether mitigation and adaptation measures 
are working.  
Visuals as a Participatory Tool in Sustainable Design 
The central goal of environmental visualization is to develop a shared vision in which 
the stakeholders develop and evaluate a collective vision for the future while sharing 
responsibility for problems and solutions. It allows the technical and nontechnical 
community to formulate creative solutions that may not have emerged from traditional 
planning exercises (Randolph, 2004). Visualization, however cannot function alone 
without the essential infrastructure. First, any collaborative planning needs to identify 
stakeholders; establish authority for action and responsibility for implementation; 
structure a design process; establish trust; share authority and assigning roles so that 
each entity has the opportunity to affect decisions; and engage in collaborative learning 
to resolve conflicts and produce creative solutions. Visualization then comes into play to 
seek formulate, assess and evaluate alternatives. It is a key element of collaborative 
planning, and it can minimize conflicts among stakeholders and citizens, which can be 
costly and time-consuming trials.  
As discussed above, collaboration and stakeholder involvement are crucial in 
achieving environmental sustainability. Sustainability, however, is a long-term 
commitment, and therefore engaging stakeholders can be a challenging process. First, 
“no matter what you do, not everyone who needs to – or wants to – will participate” 
(Randolph, 2004, pg. 64) because either information is too technical for lay audience; it 
is simply inaccessible; the issues may be too complex to tackle, or the time between 
decision-making and action is too long and people give up. In addition, past experiences 
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may have caused mistrust toward authority figures. When used as a participatory tool, 
organized outreach plans and visualization can address most of the issues resulting 
from the aforementioned challenges.  For instance, well-planned outreach efforts can 
minimize the number of unidentified stakeholders, while e-mail and Internet sites can 
make information accessible to large audiences. Based on the findings of this 
dissertation and prior research, the effective use of environmental visualization should 
involve the following (RQ6): 
 When it comes to communication with the lay public, environmental 
visualization should be used as part of an informal and continuous decision-
making process to avoid often delayed government decision cycles; 
 Unlike traditional planning approaches, visuals should not be used as an end-
product or an idea that the technical community ‘sells’ to public. Instead, 
visualization should be part of a research and development process that is 
designed to receive continuous feedback from the public; 
 Inform stakeholders of problems, processes, and decisions. Visual designs 
should leave room for flexibility to allow a wide range of stakeholders to 
provide meaningful input; 
 After visuals are provided for public debate, they should be preceded or 
followed by surveys and polls to get a ‘pulse’ of the public; 
 To address the complex nature of an environmental problem, visualization 
techniques should not be limited to single dimension, but it should incorporate 
various techniques including land use mapping, computer photo simulations, 
visual surveys, and scenario development approaches; 
106 
 
 Start visualizing small successes so that the collaborators are informed and 
prepared to tackle more complex issues. 
Visualization has so much to contribute to citizen-led projects. It can obtain a 
community response to scenarios that show development options for the future. With 
the help of visuals, the public can ask questions, and contribute ideas or raise concerns. 
Digitized photographs on the other hand can show potential visual change due to 
development.  
Obstacles to Developing a Successful Community Vision 
Creating a community vision is an essential part of engaging stakeholders in the 
environmental planning and decision-making process. When dealing with relatively 
broad concepts such as climate change or coastal land loss, members of the public 
might tend to distance themselves from the issue. They may not see the immediate 
relevance of the issue or direct impacts on their daily lives. An obvious solution is to 
make planning a citizen driven process in which the results are derived from public 
input. This concept is also known as future visioning (Sheppard, 2011) and helps 
groups reach consensus on environmental issues by minimizing conflicts that might 
arise from differences in values and group identity. While communication is a powerful 
tool to build community vision, it cannot be successful without the necessary social and 
economic infrastructure. The following factors can create obstacles for execution of 
effective communication among stakeholders (Randolph, 2005; Vig & Kraft, 2012): 
 Lack of knowledge to integrate natural hazard mitigation into planning. 
Community members and decision-makers should be able to identify problems 
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and solutions addressing natural hazards in order to mitigate their effects. In the 
absence of adequate knowledge, community cannot effectively determine what 
roles can be played by households, governments, and NGO’s in terms of 
response actions and mitigation efforts. If citizens are not given information about 
natural hazards, they may be less supportive about avoiding, preventing, and 
reducing the impacts of natural hazards 
 Lack of technical expertise. When a community does not have access to 
technical expertise, they will not be able to use quantitative data or incorporate 
maps and other visual data to identify hazardous areas. In the absence of 
information, policies will not reflect sound science. Lack of technical expertise 
can be another hurdle in efforts to make science-based decisions 
 Lack of relevant databases to develop visuals based on sound science; 
 Lack of opportunities for technical community to provide the public interpretations 
of scientific findings and visuals; 
 Conflicts between land owners and policy makers; 
 Lack of funding. Funding is crucial to implement natural hazard mitigation plans. 
Not being able to receive adequate state and federal funds can be an obstacle 
for effective planning;  
 Restrictions on the dissemination, use and communication of scientific data; 
 Visual data is not in a form that is understandable for lay public such that 
members of community does not understand the purpose of the visual; 
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 Developing reactive plans instead of proactive plans. Proactive plans are more 
sustainable in the long run as they focus on avoiding and minimizing risks as 
opposed to focusing on solely rebuilding projects; 
 Challenges in achieving accuracy when downscaling global scenarios to local 
scenarios; or generalizing local information to a larger area; 
 Representing too much information;  
 Lack of political will to act. 
Community visioning can be affected by scientific and political uncertainties. 
Successful execution of citizen-run managements require adequate funding from 
federal and state sources— free from large budget cuts that can cause disruptions in 
management. Conflict among stakeholders can also get in the way of successful 
community visioning. Stakeholder involvement requires input from state agency officials, 
local governments, landowners and developers, and environmental, agricultural and 
other interest groups. Reaching consensus among a variety of stakeholder groups can 
be a challenging process. Additionally, environmental problems are usually addressed 
by multiple jurisdictions. Bureaucracy and establishing cooperation among multiple 
jurisdictions can significantly delay the decision-making and implementation process.  
Policy at any given time can be affected by a number of factors, and fluctuations in 
economic and political forces, which can create obstacles. Sometimes, an obstacle may 
simply be lack of available policies or lack of willingness to deal with environmental 
problems.   
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Over the past several decades, visuals have reformed the way we process 
information.  With the rise of the Internet, anything in digital form including visuals have 
become ubiquitous and pervasive through mass media. Advances in hardware and 
software technology, increasing electronic connectedness of social groups, and 
increased transparency enforced by the Obama administration have contributed to the 
extended use of visual data throughout the technical community and public discourse. 
The scientific community revolutionized science communication with the use of 
environmental imagery. It enriched raw data with the use of aerial images that provided 
snapshots of the environment, which then led to the expansive of satellite images that 
provided recurring data of a given location. More importantly, arrival of digital maps and 
remote sensing modernized environmental data by allowing geospatial data to be 
largely available (and downloadable) for many purposes from crime mapping to urban 
and regional planning (Randolph, 2004). While the power of visual data in 
environmental communication has been widely recognized by the scientific community, 
further research needs to investigate how to use visuals effectively as a public 
communication tool. Climate communication and landscape visualization scholars 
outlined the basic principles of environmental communication, which addresses a wide 
range of audience including community members, landowners, policy makers, and local 
officials. Scholarly work however, concludes that environmental visual storytelling is still 
a relatively uncharted area and needs more empirical data to establish comprehensive 
theoretical framework. 
Environmental communication is often subject to cognitive, psychological and social 
barriers that prevent individuals from engaging in pro-environmental behavior. Even 
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though such communication barriers have been mostly attributed to slow motion global 
issues such as climate change, current study shows that even fast-pace local 
environmental scenarios can suffer from similar obstacles. Often communicators attack 
environmental issues by increasing awareness. While environmental awareness is a 
necessary step to trigger behavior change, it is alone not sufficient to establish strong 
public support for pro-environmental policies. Attitudes toward pro-environmentalism for 
instance can be over-ridden by other selective motives such as personal comfort and 
convenience (Kollmuss & Agyeman, 2002). Environmental campaigns should therefore 
consider a variety of approaches to motivate the public. Research suggests that 
motivation is a key factor in establishing certain environmental behavior (Bryant & 
Oliver, 2009). Most environmental campaigns are usually limited to messages that 
involve ‘doing the right thing.’ While ‘protecting the common good’ is a strong message, 
it does not always arouse strong motivation among the public. To activate motivation, 
successful environmental initiatives do not only communicate important messages, but 
they also communicate exciting and unique messages. 
This dissertation uses the Visual Perception Model to test visuals’ power to engage 
local citizens meaningfully with Louisiana’s coastal crisis, while having them perceive it 
as a personally-relevant issue that needs immediate attention. As a region that relies on 
local initiatives and policy-making to maintain sustainability, the Gulf Coast makes a 
unique case study to test the Visual Perception Model.  This approach aims at 
measuring the cognitive and affective power of visuals in communicating the serious 
nature of growing environmental disasters in the region. Results suggest that 
environmental initiatives that are orchestrated by local agents and incorporate 
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informative and emotionally appealing visuals can send effective messages. Louisiana’s 
case study illustrates a great example of the use of environmental visualization as a 
public communication tool that is supported by experts from universities, industry, and 
non-profit organizations— all of which work toward the common goal to restore the 
coast. Their cooperative efforts combine “psychological factors at the individual level 
with sociological factors at the group level” (Alavosius & Newsome, 2011, pg. 78); offer 
technical and supervisory support; and transform complex and time-consuming issues 
to practical solutions for the members of the community. 
Using a multi-method approach, my goal in this study was to answer the question: 
What does it take to involve community members to become part of the problem-solving 
process? In answering this question, I laid out one conceptual framework that outlines 
how visuals influence issue perception. I provided guidelines to understand the 
conditions under which sustainability initiatives are perceived engaging and motivating 
by the members of the community. Furthermore, using the Visual Perception Model, I 
outlined the conditions under which visuals help lay public understand the complexity of 
the issue; set achievable goals, and develop a community vision. While environmental 
visualization alone does not guarantee meaningful communication, it provides a vivid 
window into any environmental issue, and gives a glimpse of the future. Future research 
should incorporate expert perceptions of engaging visuals in the discussion and 
compare those to public expectations. Doing so will allow us to compare images before 
and after public consultation to assess the information flow between the professional 
and non-professional community. 
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Limitations and Future Research 
The aim of this dissertation was to explore how public environmental perceptions are 
informed by visual narratives and how these narratives affect public motivation to take 
action. In doing so, this research combined qualitative and quantitative techniques 
within a single research design representing a methodological union in understanding 
concepts of perceptions and engagement. While a qualitative approach with focus 
group discussions can be more appropriate to study a social phenomenon, emphasizing 
the importance of finding the subjective meaning of environmental values (Wolff et al., 
118), it has its limitations. Even though results can be representative across the sample 
and even across a more representative population, it does not make statements about 
the wider community as rigorously as quantitative methods do. Furthermore, despite 
providing an understanding of what environmental values are socially acceptable, focus 
group discussions had a limited value in exploring the influences of relevant social 
variables such as environmental altruism or visual literacy. To understand the impacts 
of these variables, future research can recruit participants from different segments of 
the community (such as those from the technical community, local high schools, 
environmental organizations, or faith-based organizations) to understand the differences 
caused by individual variables such as age, gender, level of expertise in a given area, or 
political affiliation. While it is not possible or practical to control all factors, quasi-
experiments or survey methods would help eliminate individual differences that might 
influence perception and engagement. 
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CONCLUSION 
This dissertation delivered one conceptual framework that highlighted ways in which 
environmental imagery may help to raise understanding of complex environmental 
issues. Research questions and statements in this research focused on identifying 
characteristics and associations in environmental imagery to address issue urgency, 
issue importance, issue engagement, and overall issue perception. Equally importantly, 
this research explored how to engage people over the long term with the consequences 
of an enduring ongoing environmental crisis. Explorative nature of the research led to a 
multi-method approach. The sequential process involved two methods of data 
collection: content analysis and focus group discussions. Literature review presented a 
background to the issue of visual persuasion, which led to the development of the 
framework that this research lies. Content analysis identified the existing patterns in 
visual environmental coverage as it relates to the Visual Perception Model. The final 
analytical phase of the research elaborated on the findings of the content analysis in a 
focus group setting and tested the reliability of the hypothesized model. Results 
suggested that assessments of issue urgency are based on perceptions about an 
issue’s consequences or the level of loss incurred if the issue is not resolved. Therefore, 
images that illustrate anticipated losses of not taking action are perceived to be urgent. 
Furthermore, providing the magnitude of gains (of taking action) versus losses (of 
inaction) through abstract images, such as graphs and maps, conveyed issue 
importance effectively. These images were also perceived ‘logical’ and ‘informative,’ 
indicating that ‘future with null alternative’ or ‘what if’ scenarios conveyed the elaborative 
references that raised awareness and understanding. Responses from participants also 
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indicated that images, which deliver visible solutions and demonstrate successes, are 
more likely to engage the public with the problem-solving process. In other words, 
citizens found greater value of resolving a problem when they perceived the issue to be 
important. Results further suggest that emotive imagery, especially negative imagery, 
can convey a sense of issue salience. While affective imagery can be actively engaging, 
it can also be actively disengaging. To prevent the audience from distancing itself from 
the issue, it is important to follow negative imagery with solutions that is comprehensible 
for the lay public.  
With the help of the Visual Perception Model, this dissertation identified major 
components of visual persuasion and highlighted the gaps in visual environmental 
coverage of a pressing environmental crisis. These findings inform sustainability 
initiatives that target community planning and collaborative decision-making. Images 
have tremendous capacity to increase awareness, comprehension, salience, motivation,  
and engagement. If incorporated strategically, visuals can transform environmental 
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This cane pole indicates where land was once located near a marshy patch along the 
























Vegetation grows on newly formed land at the mouth of the Wax Lake Delta in St. Mary 





In a Wednesday, Aug. 24, 2011 photo, Volunteer Foster Creppel, left, and coastal 
advocate Jimmy Delery plant a cypress tree in new land created by the Mississippi 
River Diversion in West Bay near Venice, La. Scientists say historic flooding on the 
river, coupled with recent work by the Army Corps to build artificial islands at the edge 
of the bay, have produced the hump of land. The new plot of terra firma measures about 




In a Wednesday, Aug. 24, 2011 photo, coastal expert Windell Curole with the Coastal 
Protection and Restoration Authority holds up new vegatation created by the Mississippi 
River Diversion in West Bay near Venice, La. Scientists say historic flooding on the 
river, coupled with recent work by the Army Corps to build artificial islands at the edge 
of the bay, have produced the hump of land. The new plot of terra firma measures about 











Figure 10. Map presents the $50 billion worth of projects compromising the 









































A dragonfly perches on vegetation in the Wax Lake Delta in St. Mary Parish 














THANK YOU FOR YOUR PARTICIPATION! 
PLEASE FILL OUT THE FOLLOWING SUPPLEMENTAL QUESTIONS  
 
(Please fill out both sides) 
 
1) What is your current age?   
 Less than 16 
 16 to 19 
 20 to 24 
 25 to 34 
 35 to 44 
 45 to 54 
 55 to 64 
 65 or over 
 
2) What is the highest level of education you have completed? 
 Less than High School 
 High School / GED 
 Some College 
 2-year College Degree 
 4-year College Degree 
 Master’s Degree 
 Doctoral Degree 
 Professional Degree (JD, MD) 
 





4) What is your annual income range? 
 Below $20,000 
 $20,000 - $29,999 
 $30,000 - $39,999 
 $40,000 - $49,999 
 $50,000 - $59,999 
 $60,000 - $69,999 
 $70,000 - $79,999 
 $80,000 - $89,999 
 $90,000 or more 
 
5) What is your race? 
 White/Caucasian 
 African American 
 Hispanic 
 Asian 
 Native American 
 Pacific Islander 
 Other ________________ 
 Prefer not to respond 
 




7)  What parish are you from? 
 Orleans 
 St. Bernard 
 Plaquemines 
 Jefferson 









9) If you have moved within the past five years, what effect, if any, have the following had 
on your decision to move?  
 
 No effect Minor effect Moderate effect Major effect 
Sea level rise  
 
        
Coastal land loss  
 
        
Extreme weather 
events 
        
 
10) With regard to where you have lived in the past five years what effect 
has____________  
 
 No effect Minor effect Moderate effect Major effect 
sea level rise had on 
your family or your 
community? 
 
        
coastal land loss had 
on your family or your 
community? 
 
        
extreme weather had 
on your family or your 
community? 
        
 
11) I am very interested to know if you feel that your feelings and opinions about 
coastal landscape might have changed as a result of helping me with my 
research? Are you more aware of the issue of coastal land loss? Have you seen 
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